ONE SHILLING 


$ 


OFFICIAL ORGAN OF THE ROYAL AERO CLUB 


hoat designed to be the 


Medium range flying 


most economical transport aircraft in the world 
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AVIATION PLUGS 
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FLIGHT 


-MANGQEUVRABILITY — 


HIGHTER-LIKE MANQEUVRABILITY is no idle claim where the 
| Balliol! is concerned At eighty-five per cent of the designed diving 
speed its rste of roll is 10S degrees per second. and its “feel” and 
handiing qualities are in fact very similar to those of the latest fighters 


Now going into service 


BOULTON PAUL AIRCRAFT 
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FLIGHT 


THE Sealamd ein... 


designed for areas where freight and passenger 


carriage 1s impracticable for normal aircraft 


Shorts 


THE PIRST MANE ACTURERS OF IN THE WORLD 


SHORT BROTHERS & HARLAND LIMITED 
Queens Ishand, Belfaet 
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~ ix 


FLIGHT 


No 1 Temperature Measuring 


ihe comprehensive range of Weston ter perature measuring 
instruments covers the roguirements of existing production 
aircraft, as well as types now under evelopment. In addition 
to thermometry for the indication cylinder, air, ofl and 
temperatures Weston equipment for aircraft 
imcludes instruments for power supply, navigational aid 


mirurcents, sc'ector awieches. ete 
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Mustrations show 

Above = Model $128 Dual Engine Temperscure indicator, comprising 
two Millwoltmesers of 100° scale housed in large-size case For 
wee with Copper fon constantan or chrome; 
alumet ther mocouptes 

Below = Model $127 Oval indicator, comprising two 100 
Ratiomecer movements housed large-site SAE. case For use in 
conjunction with thermometer bulbs. e'ectrical of pressure trans- 
mitters, electrical position indicator: of any combination of two of these 


inditate a variety of Lemperatures, pressures OF posi tior 


SANGAMO WESTON LIMITED 


Enfield, Middlesex. 
Tel, Enfieid 1434 (6 tines) and 1242 (4 tines) Telegranmw Sanwest, Enfield 
Scottish Pactory, Port Glasgow, Renfrewshire 


Bristol, Souchimpton. Brighton. Liverpoo 


Branches Glasgow, Manchescer, Newcast'e-on-Tyne, Leeds, Wolverhampton 


Nortingham 


No mistaking an 
wing nut 


An N.P.K. Wing Nut has no 

rough edges. The base of the nut is 

smooth and secures flush to the surface of the 

work. Threads are clean cut and uniform —- the modern design giving 

maximum strength and a tougher construction than ever before 

Available in Steel and Brass and a number of finishes — nickel, chromium, brassed, 


cadmium, etc.: in Whitworth, B.S.F., B.A., A.N.C. and A.N.F. Threads 


GUEST KEEN & NETTLEPOLDS (MIDLANDs; LIMITED SCREW DIVISION, Bow 24 Heath Street 


Kirmingham 14 


NETTLEFOLDS PARKER-KALON COLD FORGED WING NUTS ( 
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STRESS - TONS / SQ. INCH 


| 50 500 550 000 650. 100 
TEMPERATURE 


WILLIAM JE & SONS LT 


LMAKERS 


Fay 
; | | | | 800 q 
| OUTSTANDING STEELS 
od S-18BJFOR AUsTENITIC DIScs 
Ww (wr? $32 FOR Rorop BLADES 
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AVRO 


ASHTON 


HOUGHTON ROAD NORTHAMPTON 


KIDDE-SUN 


CRASH TENDER 


The SUN air foam pump, mounted on a Thornycroft all- 
wheel drive chassis, will deliver 2,500 g.p.m. of foam—total 
4,500 gallons ot tam. The KIDDE CO2 equipment will 


discharge soo Ibs. of CO2 per minute—total goo Ibs. CO2 
COMPANY LTD. NORTHOLT, / MIDDLESEX. 
Telephone 1061 
LTD. KINGST ON- ON-THAMES. 


Telephone: KI Ngston 7407 


The WALTER KIDDE 
SUN ENGINEERING (RICHMOND) 
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When asked, as we frequently are, 
What do you do at Airtech? 
we often reply: 


We are evolvers of unusual i ei 


w own aerodrome. adequate angar space, well- 


cd workshops an 


and skille 


tackle wr 


As an example, 
here is one of our evolutions— 


tical int, this generator truck 
handling 
work shop 


So, if you ever have need of 


unusual aeronautical engineering services, 
AMTECH 
is the name 


NIRTECH LID AYLESBURY and THAME AIRPORT, HADDENHAM, BUCKS 
Felephos AYLESBURY 1163 


This switch fights 


POR AUTOMATIC RADIO BEACON OPERATION 
SPECIFY THE VENNER CODER SWITCH 
fully automatic switch for the transmission of a 


sed extensively iu leading British milntary aircraft with fully feathering predetermined call sign once in every 30 seconds. 


wropeller he nner Time ay Switch is specially designed for use — — 
4 rethvl We also specialise t watches, Process Timers, Syn- 
chronous aune Ringe, Stop Watches, Hour 


r Pendulum Clocks. 


n aircraft fire tingrunihe ystems to delay discharge of the main n 
promide spray until the engine $ come to rest 
time in the ev 


connect the batteries within a sp 


WRITE FOR LEAFLET T.S.23 F 
There ts a VENNER time switch for every purpose ! 


KINGSTON BY-PASS, NEW MALDEN, SURREY. Telephone > MALden 2442 (9 /ines) 


Be 
| 
kK gineers, there are few tasks which 
enthusiasm and at reasonable cost 7 
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Wherever fasteners of tremendous strength 


st ta 


a 

‘ a 


unfailing reliability and absolute simplicity are 
required —on land and sea no less than in the alr 
~you ll find DOZUS Fasteners meeting the needs 


of designers and manufacturers to perfection 


Ozus Fasteners are used on the Avro Ashton 


DZUS 


FASTENER EUROPE LIMITED 
164-168 WESTMINSTER BRIDGE ROAD. LONDON. 


Sole Distributors in the U.K 
Thomas P. Headland Led 
164-168 Westminster Bridge Road, London, $.6.! 
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A 
EY DRAW 


JACKS 


Specially designed for dealing with 
TWIN WHEEL AIRCRAFT 


as the narrow 
width of the 
Jack enables it 
to go between 
the twin 


nose wheels. 


Ball or Flat Head 


as required. 


38,000 Ibs. Capacity 
11 in. Hydraulic Lift 


18,000 Ibs. Capacity 
64 in. Hydraulic Lift. 


MODEL S.206I. 
It in. Closed Height. 

MODEL S.869. 
6 in. Closed Height 


SKYHI LIMITED 


SKYH! WORKS, WORTON RD., ISLEWORTH, MIDDX. 


Telograms  Skyhijock, Phone, London Telephone HOUnslow 2211 
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nothing 
rattles the 


NYLOC 


whasa NYLON msert 


The Nyloc Stop Nut has great powers of endurance. Vibration means nothing to the Nyloc — even uf it 1s 


used again and again under extreme conditions. During tests at Farnborough the average torque of sample i’ B.S.1 


Nylocs was 2.100 Ibs. ins. even after they had been screwed 30 times on and off a standard bolt . . . . Looks like 
once a Nvyloc is home on a bolt it’s there for keeps —— unless you remove tt with a spanner 


* Approved by the Royal Arrcraft Establishment, Farnborough, for use in all types of aircraft 


SIMMONDS NYLOC SELF-LOGKING NUT 


Enquiries SIMMONDS AFROUCESSORIES LIMITED, BYRON HOUSE ST JAMES'S STREET, LONDON, 
Head Office and Werks: TREFOREST, GLAMORGAN Also BIRMINGHAM + STOCKHOLM AND MELBOURNE 
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Cleared for all climates in the world 


THE VERSATILE 


The chosen Anti-Submarine Weapon of four Navies—Land or Carrier Based 


THE FAIREY AVIATION CO., LTD., HAYES, MIDDLESEX 
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The Professional Pilot 


[* many respects the profession of air pilot is unique. Like his aircraft, his work 
is becoming more and more complex, and, though still numbered among the 
youngest professions, airmanship—to use the term in us full sense-—is at once 

highly skilled, specialized and most responsible work. But a generation ago pilots might 
have been described as “happening” rather than “ being produced,” and learning to 
fly was not so very different from learning to nde a bicycle 

Today a long and very costly training is required for the professional pilot, and very 
few young men indeed are able to tackle commercial fiying as they might another 
profession. Regrettable though this state of affairs is, there has been little urge to 
alter ut for the good reason that a number of experienced ex-Service pilots has always 
cen available to meet the requirements of commercial operators. It is not proposed 
to comment here upon the problems of a profession which for many is likely to cease 
for medical reasons, at around the age of 45 and to offer practically no prospects of 
other employment of a similar nature afterwards 

All the difficulties of manning an airline have been intensified in recent years by 
rising costs, keen interline competition, increasing speed, and so on; and, moreover 
the airlines can no longer call upon men with several hundreds of hours of day-and 
night flying on four-engined aircraft, as was the case after the war. Even those few 
civil pilots who are without regular employment at the present time are now being 
made attractive offers to re-enter the Services, and within a few months a serious 
shortage may arise for which no quick or casy solution is apparent 

Elsewhere—on page 514—-is described in detail a convenient plan which has been 
expediently worked out by B.O.A.C. This Corporation, which, incidentally, does not 
foresee any vacancies in its pilot ranks for the next twelve to cighteen months, 1s 
taking advantage of a redundancy among its skilled navigators—resulting from a policy 
progressively to reduce the size of crews—and, at a cost of about £1,000 per head, 
training many of them to be pilots, and this while the men concerned continue to carry 
out their normal duties. The scheme appears to be an admirable one, providing 
as it does a future for many navigators who might otherwise have to become super 
numerary, preserving their flying and route experience in addition to their navigational 
skill and producing as well a considerable number of co-pilots to meet any future 
requirement 


Problem 


Other operators——B.E.A. among them—-may not be able to work out such a solution 
There are still a few experienced pilots in the pool, and a few more may become 
available as certain charter concerns modify their activities. It is from such sources 
that B.E.A. hopes to make up its numbers during the spring. The expected expansion 
of its services will be partially looked after by the introduction of larger and faster 
aircraft, but upwards of 100 more pilots are also likely to be needed before next summer, 
it is worth noting, incidentally, that the Corporation has raised to 35 the upper age limit 
for pilots in possession of Commercial Licences 

With an expansion of the R.A.F. in progress, and an assurance of good pay and a 
worthwhile career for Service pilots in peace-time, very few will wish to exchange 
uniform for livery, and it is no longer possible, therefore, to depend upon this source 
to provide commercial aircrews in the future. The problem of training commercial 
pilots has been discussed often enough; soon some decisions must be taken in this 
regard with, more important, action to follow 

As a postscript we would draw attention to the University Squadrons. Many of the 
members are the ideal type of young man to become airline captains; they would have 
high academic qualifications, a first-class basic training as pilots, and, to judge by the 
proportion—only 5-8 per cent in recent years—who apply each year for commissions 
in the R.A.F., a good number might well be ready to consider the sort of civil flying 
career the Corporations could offer. 


: 
|. 
and 
| 
| 
| 
ri 
| 
— 
| 
q 
| a 
3 
$3 
| 
: 
| 
4 
4 
4 
| 
| 
| 
| 
if 
} 
| 
| 
r 


Flight prolugrepr 


ANY misconceptions concerning flight research into 
the relatively new problems of flying at high Mach 
Numbers should be removed by study of S/L. John 

Derry'’s paper, read before the Graduate Section of the 
Royal Aeronautical Society on November 3th, on high 
speed fiying from the test-pilot’s point of view. The 
lecture, which attracted one of the largest audiences seen 
in the R.Ae.S. library, is sum- 
marized here under the five main 
headings chosen by the author 
S/L. Derry prefaced his paper by 
reminders that he spoke as a4 
pilot and not as a technician and 
that, for security reasons, most of 
his examples had been 
from personal experience in air 
craft now considered obs 
entitled 


from Pilot's 


chosen 


vete. His first section was 
Obstacles to negotiate at ugh and low alntude.—It was 
possible, he said, to isolate the effects of compressibility from 
the problems associated with high air-loads To some 
extent the desire of both pilot and acrodynamacist to mitiate 
all research at high altitude sprang from the same source; 
for a given true speed, indicated speed—dynamic pressure 
was halved at 40,000ft and the speed of sound was 100 
m.p.h. slower 3$,000ft. Another factor, often not 
appreciated, which affected the pilot was that it was, and 
would be for some time, impossible to break a normally 
strong research air or fighter above 30,000ft. Also, 
control-forces were low at altitude, facilitating quick correc- 
non of load-increases caused by compressibility; and the 
pilot was abandon his aircraft without encountering 
the shattering effects of high air pressures 
Experience had shown that compressibility 
following general symptoms: variations of hi 
flow breakaway causing buffet; 
contro! 
changes 


above 


ible to 


produced 
nge moment 
changes in stability; tab and 


large unpredictable trim 
Ihe last rwo effects were the most serious, and 
had given rise to confusing popular ideas about th 
“barrier.” The most troublesome trim-change was nose 
down—for manual or powered controls. In both cases the 
final result could be a very steep dive, either because of th 
trimmer’s inability to relieve stick-force sufficiently or of 
complete ineffectiveness of control. Thus, a serious nose 
down tnm-change could result in genuine loss of control 
uthough its onset was rarely too quick for some form of 


ineffectiveness; and 


corrective action 
The author gave two instances of this vice. The first 
provided a reminder that few jets had exceeded the limiting 
Mach Number of the Spitfire (M- 0.92, attained by S/I 
Martndalc, then of the R.ALE At M-. 0.83 in a Spitfire, a 
strong nose~<lown trim-change occurred, building up rapidly 
at M~O.85 until full nose-up trim was insufficient. At M 
0.86 the aircraft could not be pulled out of the dive with 
a 150-Ib The uncontrolled dive lasted for 4 
short time only because of the drag-increase caused by clos- 
ing the throttle in fine pitch. The second example con- 
cerned the 1D).H.108 In this case, an uncontrolled dive 
resulted from a serious loss in clevon effectiveness, which 


stuck-force 
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$/L. JOHN DERRY, D-F.C., joined the de Havilland Aircraft 

ny as an © i tal test-pilot in 1947. In a D.H.108 
experimental machine, on September 6th, 1948, he became the 
first pilot to fly a British aircraft faster than sound. Derry, 
who is 29, began his R.A.F. service in 1940 as a wireless operator / 
air-gunner. Later he trained as a pilot and flew rocket-firing 
Typhoons from 1944-45. After the war he served at the Central 
Fighter Establishment and, on his release, began his career as 
a civilian test-pilot with Vickers-Supermarine. 


demanded full “up” movement to trim at M=0.98. A 
relauvely small nose-down tim-change at M=0.99 was 
enough to carry the aircraft into a dive. Additional trim 
was provided by trim-flaps, but these quickly became in- 
effective and only very prompt action prevented develop- 
ment of a vertical dive. There was no means of recovery 
until the terminal Mach Number fell below that at which 
control was lost. This condition was realized at 30,000ft, at 
which the T.M. was 1.0; a slow recovery was completed at 
25,000ft at M=06.95. These examples, illustrating the worst 
effects of Mach Number, showed that the extreme case was 
not necessarily disastrous. S/L. Derry did not know of any 
crash which could be directly attributed to loss of control at 
high altitude as a result of compressibility effect. How- 
ever, on more advanced aircraft, extra weight and lower 
drag might proctuce more serious results. 

Nose-up trim-changes, more irritating than dangerous, 


HIGH-SPEED FLYING 


Viewpoint :; John Derry’s R.Ae.S. Lecture 


produced, at the worst (at high altitudes), a “ g-stall.” This 
was not likely to prove catastrophic and, in practice, was 
rarely experienced unintentionally at high Mach Numbers 
Swept-wing aircraft, exhibiting the now well-known up- 
stall, entered this condition more suddenly; and for aircraft 
with spinning tendencies, the “ g-stall” brought the risk of 
spinning. Fortunately, the “ g-stall” was usually straighter 
than was the normal stall. Reduction of g gave imunediate 
recovery 

Lateral trim-change had bec 


me an innocuous but some- 


In America, the Bell X-! and Douglas Skyrocket (above) research 
aircraft have proved their worth os practical instruments of super 
sonic flight-research. Both types employ rocket motors. 
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umes deciding factor in the ulumate limit of swept-wing 
aircralt. In some cases it had been found possible to raise 
the downgoing wing by application of rudder rowards that 
wing: the reverse of normal corrective action. Though it 
could be understood, the effect of yawing or unyawing swept 
wings at high Mach Numbers remained a new reaction for 
the pilot to master. Lateral control was bound to be more 
satisfactory and development to this end was in progress 
Very large ailerons were an obvious solution 

The other symptoms of compressibility mentioned were, 
individually, littl more than a distraction at high alutude 
where there was a small element of risk produced mainly 


by the nose-down trim-change At low alntudes, where 

{ 


control-angles assumed the sagnificance formerly beid by 
stick-forces on manually controlled aircraft 

Another leading requirement at present was fer contun 
uous transmiswon of all instrument-readings. The auto- 
matic observer was no longer sufficient. Continuous 
speech-recording was a step in the right direcnion, bur 
until a telemetering system had been perfected the :espons 
bility for missing nothing rested with the pilot 

Present and future requirements of high-speed research 
awcrait: It was essential to have sufficient thrust to negotiate 
the transome region im a chmb; thus the first requirement 
was for a rocket motor, as there seemed no immediate hope 


eve oping gis-t ne thrust to the quire 


The author's experience of tronsonic flight was built up lorgely in test 


gh 


misbehaviour stemmed from a combination of high dynamuc 
pressure and compressibility, the most unacceptable form 
of vice was flutter, which the author took to embrace any 
undarnped oscillation of control or aircraft with a frequency 
greater than | cycle per second 

A good illustration of a pitching oscillauon was provided 
by the 108, in which damping was reduced by increased 
Mach Number and 1.A.S.: on one occasion, despite careful 
gradual increases, an undamped oscillation built up to 

4 — 3g at the rate of 3 cvc/sec. The final loss in damy 
ing from neutral to seriously negative occurred over a Mac 
range of 0.00S—-a variation which could occur through gust 
f maintaining Mach Number to 


ipart frorn the difficulty « 
such extreme accuracy. Controlled invesugation was con 
tinued safely over the same Mach range |M-~ 0.87/0.875] a: 


lower LAS 
Only one form of vice was likely to cause structural failure 
extremely violent flutter. Failures at high speed from 


other causes were, almost without exception, due to 
design failure or overstressing by the pilot-—and not of any 
mysterious phenomenon hovering like a spectre at tl 

“barrier.” A very large proportion of the risk and discom 


fort could be avoided by patient and painstaking buiid-u; 
in the Mach/1.A.S. combination after thorough investigatior 


of the Mach scale at maximum altitude 


The approach to high-speed mevestigation and means of 
taining test results Techniques developed over the past 
years would, t wutho bear littl relation 
those of the near future. On the Spithre and, to esse! 
extent, the early jets, very unconsfortable dives were neces 
sary to obtain Mach Numbers of up to 0.88. The arrival 
of the swept wing at once put us in the M. 0.86/9 bracket 
in level flight This seemed to be the answer but, of course 
was not. The real value of the swept-wing aircrait was its 
abilirvy to explore Mach regions of up to | hus we found 
ourselves in a dive again. It was possibly vital to know 


the dive-angle required to obtain a range of speeds ar full 
throttle, and dive-angles were always over-cstuumated | 

pilots, particularly when they were seated in the nose of their 
aircraft. The Desyn, an instrument previously famihar 
only to the aerodynamacist, was becoming an umportant 
source of information to the pilot, owmg to the critical 
nature of control-angle variations. Powered controls, with 
their artificial feel, strengthened the case for the Desyn as 


ng the third D.H.108, the only Meitish arcraft to heve exceeded Mach 


Despite its short endurance, the rocket powered Bell X-1 
had made a steady and complete test at transonic and 
supersome speeds on almost every flight. Larger air 

brakes would be needed with increase m thrust. Landing 
speeds should be allowed to rise (S/L. Derry quoted 20 
mph. as an acceptable specd—given suitable runways and 
idvanced methods of decelerauon Further requirements 
vere power-boosted controls and movable tailplanes, the 
uccess of which had already been demonstrated: no aircraf! 
without 4 trimming tailplane had exceeded Mach <1 im ful 
control, the D.H.108 could not have been used for investiga 
tron beyond Mach = 0.8% without its powered clevons 

Ihe unfortunate decision to delay construction of a Britis 

upersonic piloted aircraft had arisen, said the author, fron 
m mecorrect appreciation of what the pilot could cope with 
in an unconventional jurcraft, particularly on take-off and 
landing and had resulted in the type of test-work described 
n his paper. Ironically, the risk involved had been fa: 
higher than would otherwise have been so; reports of 
i the Beil X-1 had left no doubts on this score 
urcraft, S/I Derry said that lot 


general, been unfavourable But, of 


first flew in 1946, had 
ii tO OF greater than any 


rik 
her m itry—on 30 per cent less 

power It was st urcratt to have exceeded 

M 1, altt zn 

In view of the aer 

it 


aul 

supersonic flezht, pi 
Some were already accepted 

Pilot-safet measur? I .unprovement im Maximun 
with increased Number allowed “ g-stalling 
above 30,000ft equal to or in excess of “ blacking-our ¢ 
It was essential to previde g for research and 
the near future, for oghter ts also The prospect « 
rocket-powered, vertical-clmbing aircraft brought a need to 


seek a remedy for the effects of negative g—which was mor 
uncomfortable and demoralizing than positive y. Tight 
well-firting harness was vital. The problern of low atmo- 
spheric pressure could, if respected. be safely negotiated 
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HIGH-SPEED FLYING... 


Pressure cabins were essential to success above 42,000ft, the 
pressure mask and waistcoat permitted cabin-pressure failure 
at $0,0001 if descent began within 10-15 sec; above 50,000! 
s full pressure suit was necessary to provide for an emer- 
gency. The ejection seat had proved itelf very successful 
at indicated speeds of up to 450 mph. A vast increase in 
and it seemed that the 
repluced by the detachable 
incorporated in the Douglas 
ed certain that there could never be any 
of leaving an aircraft at very high ind:- 
4,000ft—although there would 


ale cjyection necessary, 


speed was 
j 


cjyection seat would eventually be 
COCKpil O as 
Skyrocket 

satisfactory means 
cated speeds below, say 


ilways be miraculous exceptions 


PILOT 
4 t 
Scheme : A New 
Practice 
OST of the world’s airlines plan to reduce the nu 
of aircrew carried in their aircraft. Obviously, very 
siderable economies can be effected if such a reduction 
can be achieved without reducing the standards of ifety 
Modern aids, already in use or foreseen for the near future, 
and designed to be automa or pilot-operated, make this 
possible, and the crew compartments of several mew aircraft 
are being laid out with fewer crew stavons than has been 
customar It is probable, also, that the introducnon of gas 
turbine units, requiring fewer controls and dials thar 
do piston engines, will hasten the “ elimination,” on some routes, 
of flight enginecrs The Comet 4 case in point 
As another cxample of crew B.E.A’s Pionairs 
DC-3 conversions by Scottish will normally carry 
two pilots as the total aurcrew, a being provided 
for a radio operator should one be on a part 
flight. Huis sets are of n type 
s long <hstance concerned will recalled 
Pan American Airways Stratocruise 
the Atlantic in the summer omprising 
ind two engineers All of t uahtied 
Before the war, pilot nav 
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mw BOA erned in the scheme, 
addition to t re participation was 
to fitness, the obt ng of 3 at sl 
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Requirements of a high-speed research pilot.—The test 
pilot should be first and foremost a pilot, with the necessary 
temperament and keenness for flying itself. He should be 
determined and patient, and try everything more than once. 
The pilot need not be a fully trained aerodynamuicist or 
engineer, although he should understand a considerable 
amount of theory and be trained in it—in the way the 
E.T.P.S. was doing at present. Contrary to popular 
opinion, he should appreciate fear. Complete absence of 
fright would result in poor test-results and often in catas- 
trophe. Rivalry between firms and national security had 
to be respected, but exchanges of information and experience 
between pilots were tremendously valuable 


AVIGATORS 


Source of Commercial Pilots : Pre-war 


Revived 
i few BOAC. pilots to B.E.A. whose need is likely to be urgent 
in the spring. As a result of previous experience at the controls, 
two navigators have already completed training up to Commer 
Pilot's Licence standard; about 40—half of the total—have 
begun what their sponsored training; and the remainder 
are still in process of getting a private pilot’s licence 

Ihe training syllabus from private licence to co-pilot standard, 
similar in many respects to R.A.F. training, runs smoothly 
alongside the navigator’s normal duties on the routes and is 
expected to take about eighteen months. It does, however, call 
for hard work from each individual, including technical study 
ind a good deal of spare-tume flying. Navigators keep their own 
four-section progress card 

Aircraft used up to Commercial Pilot’s Licence standard are 
Austers and Magisters, and the total flying experience required 
is 150-200 hours 

Details of tne flying training to follow have still to be finalized 
but conversion to and 50 hours’ fiving in Oxfords or sumilar 
heht twins should provide the next logical stage of experience 
ind at the same-time enable an instrument rating to be obtamed 


cual 


is called 


A Bigger Step 
The next step trom 
to co-pilot of a 


ommercial plot with minumum experience 
aircraft is lkely to be a big one and 
‘rence will probably be built up on the 

flying. as navigator/third pilot; then the full con 
Stratocruiser will be taken together with 
perhaps a rauon of Dehmel 


tune 


whie 


cour 
trauming 
Incidentally, increasing use of synthenec trainers (flight 
yulator is foreseen in both Corporations, and a new 
Link machine, now under construction, is to be ted out in this 
connection Redifon are making a Dehmel-type trainer for 
BO.AL but it is understood that some slight delavs have 
resulted from late delivery of the Stratocruiser nose 
other requirements, a pilot on conversion must make 
i A ind landings on the new type of aircraft to the 
satisfaction of a qualified captain 
rhe few navigator under the BOA. scheme 
should become available late next year, and the majority during 
1952 Even theugh these men will start at the bottom of 
the puot list regardless of previous experience as navigators, 
t ned that they will be better off and have much better 
prospects than would otherwise have been the case It is 
understood that they have not been, and will not be, required 
to enter into any new long-term engagement with the Corpora- 
tion in n their sponsored piot-training 
Rou > costs and savings concerned with this 


conver 


doubie 


courses 


ONg 


c-offs 


puots 


is sf 


each navigator is expected 

lot standard. Saving in salary 
amount to nearly £400,000 

) aircraft crew by one man, 
hu crew-station and gear, should 
payload 
for in a matter of weeks, flying 

crew of reduced size, the aircraft carrying one 

wedly the new B.O.A.C, policy will 

will help to meet the require 

for a fe onger. Perhaps by then world 
technical advances will permit the RAF. two 


more 


conomies and 


few vears 


once 
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were navigators 
rews 
omy er routes 
ms to aircrew vers 
Moreo er, plain 
ensed with altogether for 
ES 
Son ths age 
n 
of 28 years 
To obtain a Private Pilot's Licence at one’s own expense night 
oiae eem to be a prohibitive provision, but in view of the existence i. 
‘ 
ees Be of the Airways Acro Club, which is able to offer instructional Gee 
Bre ind solo flying at unusually low rates of 30s per hour, the ay 
probler not insurmountable Aircraft and an instructor are 
ae wailable at Denham and Whitchurch, and, for a time, flying 
could be had at Hurn. Mr. L. W. Wenman, previously CPL at) 
Fairoaks, w ecently appointed full-eme to the Airways ire su 
Acro Club at Denhan t© cost 
iy ipproaumat na ror or stren 1} ind 
ppbed to take part in he ne of these, ter i 
for family reasons or be of t ry prog ear nore 
flying lesso nd 79 remais the schen It idded each 
hat sun 112 plain navigators t vf ard not 
be converted, can be fully occupred years con extra 
Phe prog of the 79 rding to schedule I nent 
ogee does not expect te need uny new pilots for at lea onditi ee 
eh t may, in fact, be possib range a transfer of provide pilots a= Mumm € 


"Is there some 
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sort of stuff 


called 


TIALUMINIUM?..." 


. 


Madam: No. But there are 
some people called T.1, Aluminium, who 
make large quantities of Aluminium and Aluminium Alloys. We are engineers, 
metallurgists, research enthusiasts and skilled workmen— a combination which works out 


well in terms of Aluminium (sheet, strip, extrusion or tubes). So you 


can say this for your Chief: his full stops may be missing, but he’s very much 


all there in choosing his suppliers . . 


ALUMINIUM AND ALUMINIUM ALLOY INGOT, SLABS, BILLETS, SHEET, STRIP, TUBES AND EXTRUSIONS TO ALL COMMERCIAL, A.D. AND 
LLOYD'S SPECIFICATIONS 
1, ALUMINTUM LTD. 4 Investments Company, TYSELEY, BIRMINGHAM. Tel: ACOCKS GREEN 3333 
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First turbo-prop airliner in the world to be 
awarded a certificate of airworthiness —first 
British airliner to comply with the latest 
L.C.A.O. requirements—the Viscount opens 
up new horizons of safe, smooth travel 
for the airlines of Europe and the World. 


THE VICKERS VISCOUNT 


(POUR ROLLS-ROYCE DART PROPELIFER TURBINES) 
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THUNDERJETS 
ON THE MOVE 


Return Transatlantic Trip by 


60 American Fizghter-bombers 


ANSTON, Kent, has been the base for the ‘ 
Repudlic Thunderjets of the 20th Fighter- 
Bomber Group, U.S.A.F., since last July, 

when they flew there from their permanent H.Q 

at Shaw, South Carolina, via Labrador, Greenland 

and Iceland. Last week the Group was preparing 

for its return At the week-end, the aircraft 
left to fly to Prestwick, from which point they 
were due to return to Shaw by the samme Northern | 

route a3 soon as weather conditions permitted 
The Group's four-month stay in Britain resulted 


the aviona training - 
tow poss" by four of the 20 Group in diamond formation 
incomplete combustion couses the tai/pipe trai!s 
have become regular visitors to this country The 
20th Group was the first fighter unit to be affected 
by this schern No jet-fighter replacements for the Group ontemporary British type ws three internal tanks are of 
have so far been announced, and, if none arrive {anston 333 gallons total capacity and two up-tanks bring the total to 
which has a 3,000-yd main runway) may well be taken over 700 salons Endurances of practically three hours are 
by R.A.F. B-29 of jet squadrons possible and the “combat radius” is quoted as 350 miles. The 
Ihe Group, which is commanded by Col. John Dunning, ‘ to be re-eqguipped shortly with the later P-84I 
s three squadrons, each with an establishment strength model Thunderjet, which has a 200-Ib increase in thrust 


comprises 
of 25 F-84D Thunderjets; actual 
present 1s slightly reduced The uadrons are the 
Lt.-Col. Mitchell); the 77th (L1.-Col Davenport and the 
79th (Maj. Anderson) Blue, red or yellow nose, tail and tip 
tank markings identify the aircraft of cach squadron. During 
the war, the 21st Group operated frorn England—first with 
Thunderbolts, then with Mustangs part of the Eighth 


Air Force. It was employed on tactical duties and, after D-Day 
provided continuous au support for General Patton's armoured 
columns Phe Group was dishanded after war and re 


formed again at Shaw in 1947; after flying Mustangs for a 


hort time it became the second U.S.A.F. group to receive 
Mhunderjets. To-day it is part of the Strategic Ar Command 
and its main duties are ground-attack and bomber-escort. Dur- 
ng Exercise Emperor, the recent combined maneeuvres, two 
quadrons were engaged on escort and intruder work, while 
the third jomed the defending forces as intercepters. Since 
the Group’s arrival here in July, each scuadron in turn has 
spent a week at Waterbeach exercising with resident R.A.P 
Meteor squadrons. Further examples of inter-Service co-operi 
tion are found w 2 the Group itself, which employs officers 
from four separate services: S/L. C. D. Bricker, R.CAF.,, is 
executive officer of the 79th Squadron; F/L. C. J. Barrey, ar 
Australian R.A.F Meteor pilot, is armament officer of the 55th 
Squadron; and Maj. A. J. Armstrong, of the U.S. Marine Corps, 
is attached to Group operntions section 

As mentioned earlier, the Group is cquipped with F-84D)s 
A single axial-flow turborct of 4,000lb thrust—<4he ecarly-mode! 
Allison J-35—powers the F-84D, which has a maximum sea 
level speed of about 600 mph. By Hritish standards, the 
urcraft is not suitable for modern interception work, as it takes 
over 20 minutes to reach 30,000ft when carrying tip-tanks 
However, its endurance is considerably greater than that of 


ance and a greater range 


orrespondingly mereased perfor 


attack weapon, the Thunderjet is excellent. A 
ve load two 1,000-ib bombs plus eight 5-in 
this, of course, i ipplemented by the standard 

ix O0.S-in gu two in the w four wm 

{ the f lage nose, The F-84 uleron 
wre an effective. con in Countering 
hngs and acceleratio net during ground 

ttack work 
Ihe Amercan fx work to a niet and 
omprehes ¢ tra j ind their pilots probably log 


Joder gvord Re 


F 84D Thunder 


gallon Up-tank 
cortied by F-B4s for 
nearly all their mis 


two or three umes more flying hours annually than their British 
counterparts (this is partly accounted for by the longer endur 
ance of their Pilots’ fiying-tune over a 12-month 
period is recorded under 38 separate sub-divisions, covering 
acrobatucs, G.C.A. landings, mght and all-weather flying, nav: 
gation and all aspects of operational work (gunnery, rocket 
firing and bombing trasung particularly concentrated). Great 
re lad on squadron mobulity 


A NEW “BRASSEY'S” 


Brassey's Annual, 1950,” edited by Rear-Adnural H. G. Thur 
field. Wilham Clowes and Sons, Lid. Lutle New Street 
London, E.CA. Price 50s 
”NOWN for 64 years as a naval year-book, “ Brassev’s ” now 
appears im new guise: as a record devoted to the yearly 
progress—strategical and technical —of all three Services. Most 
wspects of mulitary aviation are represented in the contents. Over 
salf the illustrations depict aircraft, and there are chapters on the 
mfluence of air power, the development of naval aviation, foreign 
ur forces, post-war developments in mulitary aviation, and R.A! 
history, Organization, funcuon, traning and manning 
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and 


Canberra for America 


( PRICIAI irmanon has 
received of the recent report that a 
Canberra jet bomber would shortly be 
ent to America to participate in com 
parative tnals between troop- 
support bombers General Al Boyd, 
commander of Edwards Au Force Base, 
among USAF. p who 
the Canberra in Britain 


now been 


ont 


low-level 


Lots 
ha fowr 


Impure lees 


“HE mystenous “ice bom which 
have recently been falling in various 
parts of the country have now, it 
been identi fie 
of ice which, having formed 
pipes of auliner t ns, be 
tached as the a 
layers of ai 
by modifying outlet pipes 


appears, 
depos ts 
n ‘the waste 
ome de 
© warmer 
measures are 


being tab 

Recognition for Inventor 

he Royal Comm Awards to 


last week recommended an 
ex-gratia payment of £1,000 to Dr. N. A 
de ates for h developme: of ti 
trip-heanung for speedin 
ettiing in the construction ol 
raft It was extensively applied 
manufacture of Mosquitoes and 
types during the war Dr. de Bruyr 
formerly Jumor Bursar of Trinity 
lege, Cambridge s the founder an 
managing director of Acro Research, Ltd 
Duxford. In connection w the same 
the old-established London 
furniture firm of Harms Lebus, Ltd.. has 
been recommended for an i of £500 


sion ¢ 


entor 


proces 


AN 


process, 
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ull power, 
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y kind 
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SWEEP BEFORE STRIKE: Men of the U.S.S. “ Badoeng Strait’ 


PLIGHT, 7 December 1950 


clear ice and snow from the flight 


deck in preparation for a strike on the North Korean coast by the Corsairs in the background 


The * Badoeng Strait 


Into Line 
| ~OLLOWING the example of the U.S 
Air Force, which adopted nautical 
for navigation and spee! computa 
as far back as 1946, the Civil Aero- 
« Administration has now ruled 
with effect from July Ist, 1952, 
vil aurcraft are to be regis- 
This practice—-adopted 
ome years ago—will per- 
tandardization of instruments so that 
t 1 and military aircraft can make 
full new clectronic navigational 
aids now under development 


use of 


versus Mig-15 


YECENT combats over Korea seem to 
have proved—as might be expected 
that the swept-wing Soviet Mig-15 jet 


thrust) 


this Northrop "3 89 Scorpion is mounted on the universal thrust-meosuring 
The stand, also designed by Northrop, consists of floating 
oft can be rigidly 


sttached for measurement of forward thrust 


is an 11,000-ton escort carrier with capacity for over 30 aircraft. 


fighter is faster, though possibly less 
manceuvrable, than the American F-80 
Shooting Star. In a recent issue of Life, 
Lt. Russel Brown, an F-80 pilot, described 
an encounter with one of the Russian 
jets: “I saw no markings on the plane 
just a shining chunk of aluminium streak- 
ing ahead of me. Then he veered to the 
left he could climb faster than I could 
but when he turned I cut hum off and got 
in four short bursts. . 

The Mig dived and Lt 
lowed: “My air speed was indicating 
over 600 m.p.h. but I couldn’t gain.” 
After five bursts from 1,000 ft, claimed 
Lt. Brown, the Mig exploded in the air 


Brown fol- 


AIRCRAFT OF THE YEAR 


Notable British aircraft of the 
past year will be the subject 
of a feature article in the 
Christmas number of Flight 
(December 21st): this will be an 
enlarged issue, with special 
articles in addition to usual 
contents. 


Centrifugal v. Axial 


DISCUSSION on the relative merits 

of centrifugal- and axial-type gas tur- 
bines is taking place this evening, Decem- 
ber 7th, before the Royal Acronaurtical 
Society. ‘The protagonists are Dr. E. S 
Moult, B.Sc., F.R.Ae.E., M.LMech.E., of 
de Havilands, and Mr. H. Pearson, B A., 
A.F.R.Ac.S., of Rolls-Royce. The meet- 
ing, beginning at 6 p.m., takes place at 
the Institute of Civil Engineers in Sandie: 


Canadian Air-Sea School 


CANADA announces the formation of 
4 a jomt R.C.N.-R.CA.F. Maritime 
Warfare School, an establishment corre- 
sponding to our own joint Anti- 
submarine Training School at London- 
derry. The Canadian school, to be based 
at a Naval barracks at Halifax, will con- 
duct joint courses for Naval and Air 
Force personnel with particular emphasis 
on anti-submarine warfare. Classroom 
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TWOFOLD: As result of recent 
flying, the Blackburn and Generel Airc roft 
Y.B.\ anti-submarine prototype (Armstrong 
Sudeley Double Mamba} has been fitted with 
extended wing-tips. The makers state thet the 
im rease in aspect rotie is beneficial in reducing 
induced in the single-engined cruising 
Condition. he foijing method is similer to 
that used on the Supermarine Seofire 


studies will be supplemented by practical 
exercises at sca, employing surface ships, 
aircraft and submarines 


American Rocketry 


MARTIN Viking Naval rocket, 
4 launched from the White Sands 
proving ground, New Mexico, has set 
up a new single-stage alutude record, for 
American rockets, of 107 miles. An ex 
German V-2, also hed from Whue 
Sands, exceeded this figure by seven 
mules The two-stage rocket record 
held by a 


THUS sile aif 
launched by a V-2—4s 250 milk 


Globemaster Overload Tests 


"TAKING off successful at a gross 
weight of 194,500iIb, the Douglas 


C-1244 Globemaster recently xceeded 
its N |- W S | N B R | 


20,000ib. Its payload at the imereased 


weight 1s 50,000ib for a range of 2,500 \ DANCE for past and present stu Felefiex Proxtucts Lid (hadweil 
miles $ production version of the L% dents of the College of ronautic ath, Essex. state that u ary of 
Globemaster was recently adapted as and Automobile Engincering (Chelse is Supply has granted design approval for 
a paratroop-dropper by the provision being held at Victoru Hall, Bloomsbury h reaction-type m . | remote 
of two rear-fuselage doors in addition to Square, London, W.C.1, on Wednesday ontrol 

the “clamshell” entry in the nose. As a December 13th Vickets from 102 . . 

trooper, the C-1244 can carry 200 armed Sydnev Street, London, §.'W3 On January Ist, Mr. P. J. Ferguson w 
men ebnquish } appointment Scotush 


Branch manager of the Botish Aluminiun 
Avro Canada Resignation Following the recent transfer of busi 
R. WINNETT BOYD has resigned ne nterests in RI A. nanager at the | 
1 rard and Co. to the sarte M hard 
his post as assistant chief engineer sards succeed 
4 Manufacturing Cx td, latter firth in Secothand 
and chief designer of the gas-turbinc Art 
state that they t¢ 
division of A. V. Roe, Canada, Ltd., in P Works 
der to establish | 1 consultir well and Sons of Nife Batter of Redditch, Wor 
establish his own consultmg 
orde ¢ i 1 Southall, Middies ws their sole distrits nnoun the introduction of a ses 
practice in Toronto Through his desig: toa of 
work on in ad a’s tors PTs porta | a% in incor por ing 
turborets, the Chinook t miprovement nickel 
imino hat 
Boyd has played a With a thumbna ket m ca " at 1 i es ¢ ed have the 
jet development; hi showing famous aircraft-types w tre Nar om retuning their charge 
aircraft industry is 1911 onward hat nd s woweve g they are left 
This associati Cellon npiet 
1943, v nN Cellon i ‘ ) fon 
by the Canadian National appeared. As well a t f nge mick i Incenc! will ir : usef 
Council to work under Sir Frank Whurtle of cavil and mult t ige ct on the hot 
Power | Ltd much useful tect I data for u working, annealing and 


uppled 

maker 
by Rolls 
in Was 
Museurn (and ustrated on p. 453 of 
Fight for Novernber 23rd) were 
Eaton Bray 


hott Londo Lid, Cen 


Worl Lewisham, London, 8.F.13, 
who this vear celebrate ther 150th anni 
versary, are compiling an authentic record 
of thew activities; they would be grateful 


the whereabouts of any of thew 
lrawing, clectrical other instrumeé€nt 
juring the mineteenth century 


PORT IN A STORM Fisoded by ram and the 
overflowing waters of Flushing Bay, La Guard) 
Airport took on the appecrance of a marine 
bese during the great storm which struck 
k on November 25th. In this scene ¢ 
and tanker are almost awash 


2 
= 
a 
Heary Wiggen and Co, Lid, Wiggin 
Street, Birmingham, 16 
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HELICOPTER PILOTING 


Present and Future Procedure from the Practical Angle : 


Captain J. S. Fay 


} 


Novernber 25th, an unusuaiy 
pas sent and Future Aspects of 
Helcopt oting, was presented before the Heli 
Association Captain J. S. Fay, of the BEA 
ter Umut. It was divided int sections, 

gation, emergency landings, t comiort and 
the problem of pilot fatigue, pilot training, instrument fly- 
fying An abstract of the cr is given 


N Saturday, interesting 


per, yme Pri 


Viz., 


controns, 


ing and night 
below 
The le 
fiying technique as 
wing puot [he 
ountrysiade closely 
of 


uot tO mare a 


cturer began by citing the differences in cross-country 
between the helicopter pilot and the fixed 
helicopter pilot examined small patches of 

vhereas the fixed-wing pilot gained a 
secuon of country. In addinon, 
greater allowance for wind 
and the country was 


iaryge 


as me mu 

to the pilot, at became dith o maintain 4 predeter- 
ually simple » follow a raidway 
helicopter pilot 

inways and boundaries 
ables that more 
all railway stanons, 


track, and 
nroad, Maps co id | be 
were 
y naming 
shapes at woods 
fiving over the 
on without 


for exampic, in 

onal equig 

ted by the 
copters Ps ) never let go 

to plot QTEs « work out positior 

tioweys it was fortunate that, w 
erations for which accurate 
foolprool 


HOU 


n, especal 


hoopters 
navigation 
system of 
This was 


o-ordinat 


on the threshold of 


would be required, an exact and almost 
yut to reach the production stage 
in which a stylus moving over 


Mvigatiion was at 

Decca Plight vice 
4 map we obtaining ground position of the aircraft 
it all times, and left a track on the map of the ground which 
had been flown over.* Thus, for the first ume, pilots would 
have an apparatus which would give them an accurate presenta- 
von of their ground posinon without any necessity for mental 
alculations, and without their having to take their hands 


off the controls 


Emergency Landings 


Under the heading “ emergency landings,” the lecturer stated 
that there were many reasons why the helicopter pilot might 
not immediately appreciate that his cagine had failed, and it 
might be quite easy for the critical stage in rotor rp.m. to 
be reached before a reduction in pitch was effected, with the 
result that the blades would vone upward; and once a certair 
lumit was reached, there was nothing the pilot could do to 
save the aircraft from disaster. At the best, the time available 
was not much more than five at the worst, less than 
three. In the event of the pilot reducing pitch in time, he then 
had to select his landing area and adjust his approach. Flare 
out landings were safer because the forward speed of the 
aircraft was practically nil during the final arrival on the ground, 
ind even a comparatively bad landing was unlikely to hurt 

occupants, though the aircraft might suffer Followi uz 

sctual flare, the next trial of judgment was the applcauon 
of collective pitch. Broadly speaking, the pitch lever could 
be pulled up only once 

As to what the pilot required to make the helicopter 
n the event *naine faslure, ¢ apt Fay suggested that, 
if helicopters could not be designed so that the blades 
always wothin range, then there 


the autorotanve pitch 
tion device which 


seconds; 


sater 
were 
“ vuld 
have to be som nad « 
would prevent blade- engine failure 

he device would need to h ‘ l out system to 
make if inoperative was hovering close 
to the ground In such crcumstances, the pilot's reaction in 
the event of engine fadure was to ewrease collective pitch, e:ther 
ummediately or a spht second after lowering the lever. It was 
also desirable that blades should have a high moment of inertia, 


1949, and March Ind, 195 Fd 


Lecture to the Helicopter Association 


The author of the paper 
@ photograph taken ct the 
inauguration of B.E.A.'s 
Liverpool - Cardiff heli- 
copter service, 


r.p.m.; thus, by use of 
a combination of high- 
autorotation would make 
following an engine-off 
would also have 

ately aware of any 

in pitch, and could thu 

flight-path and choosing a 


and, coupled with iu, a wide range of 
extra kinetic eneryy stored in the 
inerua blades with extra r.p.m 
possible several seconds’ hove 
approach. Some sort of 

be fitted so that the pilot was 
loss and the automatic reduct 
valuable seconds for adjusting his 


immedi 


er controls, the lecturer said that he 
designers would always ensure that the cychec pitch-stick 
vers always had ample to cope with all eg. posi- 
including those which were offset laterally. He would 
also like to see a trimming system that actually worked on the 
blades th selves, or as near to the blades as practicable, ¢.g., 
on the swashplate He also thought that, for a mght-handed 
person, the cyclic-pitch stick was the natural one to have in 
the nght hand, with the collective pitch lever in the left 
Throttle design was a some contention, but the 
spade-gnp type as used on the Air Horse had a Jot to commend 
it: to a certain extent, it operated in a natural sense, in that 
it was moved clockwise to open, and = moved im the 
same way as the cachoouet er need Furthermore, it was 
possible to refer to its position by feel, and ‘eben an approxi- 
mation of the power setung at any time, Automatic pi tch- 
change devices in which rotor-blade angles were automatically 
changed with a change of r.p.m. or torque were praiseworthy 
but, in their simplest form, had the drawbacks that there was 
no “ cushioning ” available for power-off landings, nor was there 
means of adjusting the pitch setting for height compensation. 
Capt. Fay felt that the yaw control should be such that, at 
its maximum weight, the helicopter should be capable of being 
rotated through 360 deg, about its normal axis, against rotor 
torque in winds up to 20 m.p.h.; and that in autorotation it 
should be possible to rotate the aircraft in. the opposite direction 
to the rotor when flying at 20 m.p.h. It was not that a pilot 
would necessarily require to do these things, but rather that 
he could feel that extra reserve of control was available 


range 


subsjec 


Increasing Comfort 


The lecturer then went on to make a series of suggestions on 
the design of controls, whereby pilot comfort could be enhanced 
and fatigue reduced. He also made the point that the cockpit 
should be heated to a sufficient degree that the inside of the 
windscreen could be kept clear of mist and the outside clear 
of ice Noise, particularly radio background-noise (which 
should not exist) could be maddening at times, and could 
reduce the pilot’s vigilance and efficiency to a low order, There 
was also plenty of room for improvement in smoothness, espe- 
cially in the low-frequency range, for vibration tended to make 
the body physically tired, and the brain also got tired and the 
eves suffered some strain. Eyestrain was also caused by looking 
through bubble-type windows, or sem)-spherical windscreens 
of material which was not optically perfect. In the lecturer’s 
opinion, a flat, sloping surface should be used for the wind- 
screen, as it could be kept clear of rain and snow by a normal 
type of wiper 

In dealing with pilot training, Capt. Fay gave a complete 
schedule for flying instruction, both for a helicopter conv ersion 
course for fixed-wing pilots and for an @b wutio instruction 
course. He observed that the fixed-wing pilot had somuthing 
which the ab wutio pupd would take a long time to gain: he had 
air sense, That was to say, the fixed-wing pilot had gained a 
well-established knowledge of approach angles, circuit proce- 
lure, acceleration forces to be expected in various manceuvres, 
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“Flying in” a nation’s currency 


Many aod varied are the assignments entrusted to the Air 
Transport Division of Airwork Limited. That of flving 
new currency te the Kingdom of Jordan was amongst the 
important routine work recently undertaken by this high! 
specialeed organisation which has its own expenenced 
maintenance units conveniently located throughout 


nich of the world 


Air Transport is but one of the servicers provided 
by Airwork the greatest rivate enterprise air 
} 


orgatisation of its hind 


4n Atrwork Viking aircraft carrying new currency is 
guarded by men of the Arab Legion on arrival 


at Amman 


Unloading of the currency under armed guard. 


ot Fring and 


rey Blackdushe Avrport, Nr. Camberley, Surrey Acros 
Royal Naval Air Station, Brawdy, Nr. 
Aerodrome, Castletown, Co. Durham. 
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HELICOPTER PILOTING .. . 


instrument interpretation, engine handling, and might and blind 
flying. Furthermore, he had the almou automatic ability to 
move the stick and rudder pedals in the correct direction, whi! 
om the theoretical side, he had a wide and practical knowledgc 
of navigation, signals, theory of fi , meteorology and aviation 
law. These alvantages far outweighed the slight disadvantages 
the fixed-wing pilot might have as regards some of the habits 
ingrained into hin during his time on fixed-wing aircraft 

Some of the main differences which the fixed-wing pilot would 
encounter were the throtde was not closed when the aircralt 
was descending, but was used to maimtain constant r.p.m.; (4 
when maintairung 4 constant heacing, the rudder-pedal position 
was not necessarily a neutral one ii) the helicopter angle of 
approach for 'anding was steeper than that of the fixed-wing 4 
craft, and, when overshooting, it was rarely necessary to gO ror 
again, but was enough merely to reduced air speed; (iv) it 
possible to reduce aur speed to c 
and lift which occurred im the fixed-wing aircraft. As to edu 
cauonal and physical requirements, the lecturer did not beheve 
that there should be any difference in qualification between the 
intending fixed-wing pilot and the intending helicopter pilot 


without the loss of cont 


Instrument Flying 


Of instrument flying, Capt. Fay stated that much fatigue could 
be eliminated and instrument flying made easier by careful 
positioning of instruments in the panel. In determining these 
positions, two factors stood out above all others, viz., the relative 
importance of the instrument in enabling the pilot to maimmen 
control, and the distance the eye had to move when obtaining 
the information from the dial itself. In the first case, it was 
obvious that the artificial horizon should command a central 
position; in the second case, an instrurnent such as the rate-ol 
climb indicator, where the pilot was imterested only in the 
extreme left-hand side of the dial, should be somewhere on the 
right-hand side of the panel—in this way an unnecessary move 
ment of the eye mght across the face of the dial would be 
eliminated 

It was worth while to review how helicopter flight, as it apphed 
to instrument flying, differed from that of fixed-wing aircraft, 
(i) The helicopter had a pendular swing, mainly longitudinal, 
under the rotor, thereby making control movements somewhat 
more complex than those required in fixed-wing aircraft; (11) due 
to the pendular swing, and for other reasons, the helicopter was 
markedly unstable; (11) there was a time-lag in response to 
movement of the main control, ie. the cyclic-pitch stick \ 
the attitude of the fuselage often bore little relation to the 
flight-path of the aircraft; (v) 1s compared with the fixed-wing 
machine, the helicopter had an extra flymg control, the collect: « 
pitch-lever; and (vi) a change of power meant a change of 
torque and, therefore, a tendency to swing in the yawing plane 

After dealing with the various instruments in detail, Capt 
Fay went on to examine the reasons why at present it wi 
practicably possible to carry out normal maneruvres at spee 
below 40 m_p.h. under instrument-flying conditions with th 


normal instrument 1) More control rf ements were neces 
sary for precise tying, and the tendency control in 
creased 2) There was a marked increase in possible differences 


the artificial horizon, rate-of mb indicator and the A.S I. in 
order to obtain a mental picture of the flight-path was not 
possible when these difference vere too rnarked 3 The 
directional stability of the helwopter decreased as speed fell, 
and there was no instrument which could tell the pilot in which 
horizontal was moving through the 
ar 4) Althou the effect us mentary, a gust tended t 

produce a the indicated air speed 
(S$) In slow ingle between the fuselage 
and the : increased, the present ASI 
became inaccurate tot head was not facing directly 
into the aurflow 6) Translational hfz was lost at slow speed 

and an accurate and unmediate indicanon of changes of motion 
in the forward plane was xy the pilot: this was not 


berween fuselage attitude and the flight path; the correlation of 
li 


climb indicator, where the 


raught and notion of Ir 
forward, or near-forward, powered ible di 
¢ was made when the hehcopter vu , rough :t 


adie 
ywn-draught 

view of these and other 
helicopters would need to ena 
to instruments at slow speeds couk!l be laid down 1) The 
helicopter should have a good measure of stability about 4 
three axes at slow speeds and when hovering. Fewer control 
movements would then be necessary, gusts would have less effect 
on the helicopter as a whole, and the consequences of the 


ers, some requirements whict 


therm to be flown by reference 


S19 


turbulence encountered in vertical powered descents would not 
be sO great 2) There should be an indication of the helicopter 
velocity relanve to the aw m the horizontal plane, mudication 
should also be given of any tendency of the hehoopter to change 
durecuon and speed. In the USA. a system whereby the 
angle of uh of the plane of the rotor dix relative to the hor.2zon 
was measured continucusly and indicated w the pilot had 
been used with some success 3) The accuracy and sensitivity 
of the rate-of-clmb indiator as fitted to helicopters needed 
to be cu 
These were the ments, but one or two others 


could be added, es heloopters would be required 


carry out blind d have 
one less control f ul could 
be ned the P c 
radw al eter should | tted; amd (iu there 
Curate indication of tra motion relative to the grouad 
lecturer visualized this last-named as a form of Decca 


h night flying of helicopters differed from 
wing aircraft were mainly concerned wil 


hes and landings 
urfields. As a t minimum, the pilot required to sec 
ground sufficiently to take off and hover pror to the climb 
Phe starboard navigation light enough dlumination 
for this purpose. However, it was not always desirable to do 
things the hard way, and basic ground equipment should weclude 
the provision of lights strong enough to enable the texture of 


sites as opposed to large 


seen reasonably well when hovering at a height 
off and attaiming a norma! 
leaving the ground, a vertical 
1 out to a height of S0ft., the cyclic stich 
pushed forward and a translational climb at norma! 
hmbing speed begun 

In order to land easily and safely at night, the pilot must 
know the wind direcnon; he must be able to see the ground, 
preferably with the aid af on the ground and by using 
raft hghting: and he st be able to obtain from the 
ground lighting an indication of the horizon © as to enable 
hum to retarn the eircraft level laterally when not looking at 
hus instruments 

In the case of engine failure in a single-engined helicopter 
it might, 1( was necessary for the pilot to see and choose a lanai vs 
area and then to be able to touchdown ! Both of these 


the a 


re pomted to the need of parachute flares Should 
the rise for a landing to be made in an unlit field at 
mght, th: parachute flares could be used for selectis a field 
nd, if ait for avementine the aircraft landing light 
furing the approach The mam binding light should be a spot 
hght and should be adjustable in the fore-and-aft plane For 
the touchdown, a lamp with a wider and diff { arc was of 
tance 
AWARDS TO TLP. APPRENTICES 
IR MARSHAL SIR EDGAR LUDLOW-HEWIT I 
nan of the board of gover rs, College of Acronautics 
R Pr pal af the Northamy 
gue at the ent annual prizeg 
h apprentice 
that while young 1 hould learn w in 
pecial 1 so arn tO «car 
ute their effo toward ecif ) t they should 
guard against A them « H 
r hat the man w fest knowledg va t 
t 
R f the close ©o-operation which existed 
umd Handley Page, Lid, and said 
} es attended esther part-tume day 
Pag essed the valu worksh« 

experience to the acronaut engineet An appreciation of 
the ps pe of view and the practical problems met there 
was invaluable t« e would-t jesigner 1 indispensable to 
the production engineer In a good apprenticeship scheme, 
ret 1 incl pract al ke mu 
ompicm 

Recipients of prize and certificates were as follows 

Final Year... L.. Hasse BS chases ms 

Pourth Year Cownn fegrte fv A. Creak (Higher Nations 
Third Vear..B Campion B ane A. Gibbs urce 
Second Jones (degree Jaffray Nations 
ertificate, distmction in all subyect 

Fires Year. Noble and A. Lynme (degree cours 

Special Prize (! good work t * trade apprentice, now up grad 
echmcal apprentice FE Martin 


Certificates ‘on completion of five years apprenticeship Masset) 
D. Brown. P Burton, G Harrison. J Rowles, Berg, C. Yeowurt 
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NEWS of 


ROLLS.ROYCE HILLINGTON PLANS 


As we briefly announced last weck, the stepping-up of Can 
c berra production (at the fectories of four companies) will 
van a corresponding merease in the output of the powerful 
sual-flow Avon turbojet, and Rolls-Royce, Lid, are to be assisted 


by the Bristol and Napier concerns 

Both at Derby and at Hillington (Glasgow) the Rolls-Royce 
factories themselves will be engaged on the new programme 
Thus will be the first occasion on which jet umits have deen 


k of war-tirne production the 
24,000 workers; the present 
now visualized is undisclosed, 
eral manager of the Company's Aero 
be reckoned in thousands rather 


During the | 


built in Scotland 
works employed 


Hillington 
i roll is 4,300 Phe in 
but Mr. J. D. Pearson, gc 
division, has stated that it will “ 
than in hundred 

Speakin at the 
Hillington, Mr. Pearson 

vormething which 
would be necessary, 
the necessary machine 
sufficient 
ade to 


rea 


dinner of the Foremen’s Club at 


said that the new project was not 
could start to-morrow”; much planning 
there was the main problem of obtaming 
and it would be unpossible to 

for which reason an endeavour 


install equipement that could be used by sem 


annual 


tool 
skilled labour 
would be m 
killed workers 
The factor 
on Merlin engines 
ng share of this los 


continue its present work 
ve to take an increas 


would also have to 
und, in fact, would h 
i from the Derby work: 


OBITLARY 


|! ss with regret that Fight records the death of Sir Gurunath 


Venkatesh Bewoor, B.A. (Bombay and Cantab), K.C.LE., 
LC.S., who had been managing director of both Au India 
International, Ltd., and Aw India, Led., since 1948 

Sir Gurunath had been well k as an administrator in 


several Indian Government depa since the early thirhes 
and in 1944 was Indian delegate to the L.C.A.O. Conference 
n Chicago. From 1942 to 1946 he acted in the capacity of 
Secretary to the Post and Aw Department of the Indian Govern 
ment; he member of the U.N.O. Transport and 
Communixations Commission 

We also regret to bear of the death, after a long illness, of 
S/L. H. R. Bunn, who has contnbuted a number of articles 
to these pages. “ Bunny,” as he was known to all his friends, 
served for 21 years in the R.A.F. and was among its most 
experienced Engineer Officers Phough his technical know 
sm was of an all-round character, he was particularly expert 
in aircraft maintenance, its planning and its economics, and he 
also specialized in the mechanics, both theoretical and practical, 
of parachuting. After his retirement from the Service he was 
successively with Flight Refuelling, A.S.T. and Sperry’s: he 
was concerned with the last-named company's technical 
publicity at the time of his death 


was also a 


HAWKER OLD-TIMERS CELEBRATE 


“ARLY days of aircraft construction at Kingston-on-Thames 
“ were recailed last Friday evening when 123 members of the 
firm of Hawker Aircraft, Ltd, were presented with clocks in 
recognition of periods of service exceeding 25 years The 
ceremony was one of the series that has been taking place 
throughout the various factories of the Hawker-Siddeley Group 
As Mr. A. N. Spriggs, O.B.E. (works director) reminded those 
present, it was on November 15th, 30 years ago, that the H.G 
Hawker Engineering Co. started operations—actually, the manu 
facture of motor cycles—in the disused skating-rink which still 
exists next door to the big works near Kingston Stauon. The 
making of aircraft components soon followed, then design of a 
complete machine—the Hawker Duiker, which flew in 1923 
Since then, 60 distinct types and another 40 sub-tvpes had 
emerged, powered by engines from 14 different manufacturers 
{ all of them were the brain 


and hildren of Mr. Sydney Camm 
CBE. F.RAeS., director and chief designer 

Mr Can himself recalled the 80 mph. Hawker Cygnet of 
1925, with its wing loading of 4Ib/sq ft and contrasted it with 
the loading of modern jct ] raft, which often us more than ter 
tumes higher 

Mesars. Spriggs, Camm and E. H. Jefferson (who is respons 


presented 120 clock 


themse!ves 


no mean 
“| the remaining three 
nhab Then, with 

George Anderson 
the celebration continued 


¢ urance thes 
from the hands of vanous 
the canteen piano at full boost, and Mr 
sales and publicity) as an efficient M( 

in a style to the occasion 


feat of et 


oldest tants.” 
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TWO LONDON PARTIES 


\ ANY members and guests of the London Acroplane Club 
+ attended a most enjoyable annual bal! held at 1 ondon- 
derry House last Friday. Several rooms in the attractive mansion 
were open for refreshments and provided a pleasant atmosphere 
for friendly meetings and shop talk, while elsewhere there was 
dancing and a cabaret 

On the following evening the Dorchester Hotel was, as usual, 
the scene of the Pathfinder Association's annual ball. This 
most active and successful of organizations once again 
provided a delightful party for its members and their guests 
Flght’s bouquets go to the organizers—and especially to the 
Dagenham Gil Pipers, whose spirited performance and 
ightsome-reel finale exactly suited the occasion and the mood 
of the guests 


A C.in-C. AMONG THE MODELLERS 


“TARDILY, perhaps, Higher Authority has now recognized the 

value of aircraft model-making and flying in fostering 
iviation enthusiasm and knowledge among the young people of 
the country. This fact was reflected by the presence at the 
annual dinner and dance of the Northern Heights Model Flying 
Club in London last Saturday of Air Marshal Sir Hugh P. Lloyd, 
K.B.E., C.B., M.C., D.F.C., A.O.C.-in-C. of Bomber Command 
Also among the guests were A. Cdre. J. F. Titmas, C.B., C._B_E., 
Senior Technical Staff Officer, Bomber Command, and A. Cdre 
North Carter, CB, D.F.C., Commandant of Halton 
Undoubtedly the “senior pilot” of those present was Maj. S. V 
Sippe, who was one of Britain’s outstanding aviators before the 
First World War and was a pioneer seaplane pilot. 

Sic Hugh, who is president of the rapidly expanding R.A.F 
Model Aircraft Association, told N.H.M.F.C. members how, on 
returning from the Middle East earlier this year, he had made 
his first acquaintance with modern model-flying: he confessed 
that he was most intrigued, and from then on had “ had it "-—in 
the most complimentary sense of the term 

Lady Lloyd presented an impressive array of prizes as a pre 
luminary to several hours of jollificanon under the benevolent 
chairmanship of the ever-enthusiastic Dr P. Thurston—who, 
incidentally, announced amid cheers that Hawker Aircraft, Ltd., 
hed promised him the use of Langley Airfield for the Club’s 
annua! gala day for as long as it remained in their possession 


METEOROLOGICAL YEAR 


“THE recently published annual report of the Director of the 

Meteorological Office presents a concise picture of the depart- 
ment's wide tield of activity, Although the major part of met. 
work is, of course, directed towards meeting the everyday needs 
of various sections of the community—such as civil aviation, the 
Services, industrial concerns and public utilities—the report 
reveals something of the rapidly expanding programme of re- 
search into forecasting problems which was instituted during 
the year. 

The report enumerates the studies which are being made, 
using radar methods and aircraft equipped with special instru- 
ments, of the physics of clouds and size of cloud droplets. Other 
investigations include the sampling of air at high altitudes and 
the study of high-level turbulence and the effects of weather on 
the visibility of airport approach lighting. At the geophysical 
observatories of Kew, Eskdalemuir and Lerwick, records are 
maintained of the standard meteorological elements, radiation, 
terrestrial magnetism, atmospheric electricity and  scismic 
movements 

In view of the loss of Airmet, there is interest in the mention 
of the service—an innovation during the year—by which a daily 
television broadcast is made of meteorological charts and fore 
casts Covering south-eastern England and the Midlands 

Constant liaison, says the report, was maintained with other 
countries through the medium of I.C.A.O. and international! 
meteorological organizations 

The report ts obtainable 
Is 3d 


from HM. Stationery Office at 


NEW DESOUTTER DRILLS 
wt W two-speed portable electric drills of 4in and jin capacity 
- in steel have been added to the extensive range of portable 
u made by Desoutter Brothers, Ltd. The Hyde, 
vondon, N.W.9 

The construction is particularly robust with a view to a wide 
field of use in and about workshops, and with carbice-tipped 
tools the new models are, it is stated, equally effective for drilling 
concrete and masonry. Prices compare favourably with those 
of orthodox single-speed tools of similar capacity 
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A NEW BRITISH 
TURBO-STARTER 


show the external appearance and the internal details 
of the Rotax CT 0101 gas-turbine starter. This com 
ponent is the first turbo-starter for gas turbine power units 
to be fully approved. Two controlled-burning cordite cart 
ridges are employed, but the second can be fired only when 
the first 1s spent, the cockpit switch bexng arranged accord 
ingly. Gases pass through four ports from the rear chamber, 
expand across the turbine, and are then exhausted to atmo 
sphere. The turbine drives the sunwheel of an epicycli 
reduction gear, the annulus of which 1s restrained by an over 
load clutch; the planet carrier is on the output shaft. Data 
are as follows: output speed, 9,000 r.p.m.; output torque 
100 lb-ft; maximum power, 170 bhp; duration, 4.2 secs 
clutch setting (break-away) 180 lb-ft; weight, 60 Ib: max- 
mum operating ternperature, 45 deg ( 


- CHEEK-BY-JOWL : BELOW DECKS IN A CARRIER 


Indicative of the restriction in a carrier's hangar is this recent view, secured aboard H.M.A.S. Sydney, the /3,190-ton vessel 
purchosed from Britain some eighteen months ago. The Hawker Sea Furies seen belong to the Australian 2/st Air Group. 


HE accompanying photograph and cut-away illustration 
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Carrying a load of airmail, a shuttle helicopter beats its way through the industrial murk over Chicago's rooftops en route from its Midway 
Airport base to the city's general post office. This flight is 18 times daily and takes ten minutes as compared with forty by road. 


CHICAGO HELICOPTER MAIL 


Conspe ty devoid of the poraphernal: ical of ground 
tine heliport onthe roof af the menor Serving Forty-three Suburbs : Successful 
First Year of Operation with Six Bell 47Ds 


Chicago area is said by the U.S. Post Office 

authorities to have almost doubled the use of airmail 
by residents of the city and of the 55 nearby communities 
to which the service provides links. From this fact alone, 
to say nothing of the often remarkable speed with which 
postal deliveries can now be effected, it is obvious that 
the service has more than justified its existence. 

The operating company in question—Helicopter Air 
Service, Inc.—-recently completed its first year of operation 
over a network which includes a shuttle route, between 
the Midway Airport and the roof of the Chicago general 
post office, and three routes to 43 suburban communities 

During this first year 95.48 per cent of scheduled flights 
were completed—all without serious mishap; a total of 
280,430 miles were flown and some 2,190,790Ib of mail were 
carried. The day’s operations begin at about 6 a.m. and 
continue untl 8.30 p.m. by which tme a total of 1,200 
miles has been recorded. 

It would be an understatement to say merely that this 
method of picking up mail has proved “popular.” The 
enthusiasm of one satisfied customer can only be imagined : 
having posted a special delivery letter at 10.30 a.m. in a 
Chicago suburb, he was delighted to find that it had actually 
beer: delivered 1,400 miles away in Miami by 7.30 am 
the next day. 

In some communities in the area the use of airmail is 


| ‘HE introduction of helicopter mail services in the 
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Rapid turn-round times are one of the key features of the service. 
Mail is loaded into the fuselage panniers with the engine still running. 


said to have increased by 300 per cent in the last year. 
In Aurora, Illinois, for example, it rose from 715Ib in 
January to 3,309Ib in June, while deliveries from Midway 
Airport to the suburbs increased from 15,424lb to 21,767Ib 
during the same period. 

The shuttle route from Midway to the general post office, 
a round-trip distance of 18 miles, is flown 18 times daily. 
Suburban routes, one of them of 106 miles and the others 
of 102 and 89 miles respectively, are flown three times 
daily. At these stopping-points the helicopters land in 
fenced-off areas located as close as possible to the local 


This small heliport is typical of the landing areas provided at suburban 
stops. Forty-three suburbs are served by a total of nine flights doily. 


Additional stowage is provided for mail-bogs in a special compartment 
beside the pilot. The Beli modified 47Ds will corry $33 Ib of mail 


post office. The elimination of taxying and time-consum- 
ing ground-handling enables the helicopters to achieve, in 
most cases, a turn-round ume which does not exceed a 
few minutes. 

The Bell 47Ds used by H.A.S. have been lifung up to 
3431b of mail, but modifications are now in hand to power 
them with 200 h.p. Franklin engines (instead of the 178 h.p 
Franklins now used) which will permit a 55 per cent in- 
crease in this load—to 533b. The company is also pro- 
posing to introduce night operations when crews have 
acquired sufficient experience 


To co-ordinate arrivals of aircraft end reception parties at suburben 
stops ail helicopters are in radio contact with Midway Airport 
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AVRO ASHTON 


A Review of the Prototype Multi-jet High-altitude Test Aircraft 


which can be sifted out to a synthesis of speed, 
height and endurance. Each of these is, of course, 
interdependent with the other two, and according to the 
duty of the aircraft so will the accent upon the factors 
change. For a fighter, speed and height-—-and thei deriva- 
uves, rate of climb and ume to height--are emphasized at 
the expense of endurance. For a bomber, speed and endur- 
ance usually take some precedence over height, whilst with 
naval and patrol aircraft endurance is the more usually pre- 
minent. These, of course, are generalities which can easily 
be disproved by particular instances, but as broad postulates 
they stand fairly firm 
Nor ts there any marked diversion when the proposition 
is applied to commercial auliners. Certainly, the accent 
upon the individual factors changes according to the 
destined réle of the machine, but, broadly, every operator 
wants an aircraft which will travel between A and B as fast 
as, if not faster than, the types used by his competitors, 
and, as there is economy in altitude, the general demand is 
for the highest operating altitude compatible with route 
Fuel economy 1s, of course, ued up with alutude; 


A‘ RAFT performance is a complex of several factors 


length 


This imposing view of the Ashton was token at the §.B.A.C. show. Note 
the flor glass panels in the curved framing of the cockpit screen 


and as the gas turbine, unlike the piston engine, is more 
economical the higher it flies, the emphasis on altitude 1s 
becoming as pointed in the commercial field as it is (for 
somewhat different reasons) in the military field 

Most first-line fighters to-day have the ability to operate 
at 40,000ft and over; when the new jet bombers arrive to 
supplement the Canberra they, too, will be able to get along 
at between 40,000 and 50,000ft, if not even higher. As to 
commercial aircraft, the Comet 1s designed to operate at 
between 35,000 and 40,000ft. Thus, with some concrete 
evidence for justification, it can be inferred that altitudes 
of the 40,000 to 50,000ft order, already common to many air 
cratt, will within the coming years be general operational 
heights for most types other than light personal aircraft, 
heavy transports and short-range feeder-liners. 

The very fact that so many aircraft already flying can 
attain these altitudes is apt to lead the casual observer into 
assuming that the problems of high-alutude operation are 
solved. Such an assumption is far from being true. At 
the present time, we are only beginning to explore the field 
and an enormous amount of investigation stull has to be 
done before aircraft can be fitted for operation at great 
iltitudes with complete safety and comfort. In this con- 
necuon, it should be remembered that what may be 
justifiably acceptable as a military expedient may well be 
hopelessly unfitted to everyday commercial practice. Even 
so, there 1s a great deal still to be learned about the operation 
of mulitary aircraft at high alutude: thus the problems are 
broadly fundamental, although the specific solutions may 
differ according to the needs of fighting and peaceful ends 

Necessarily, whilst much development work of a pre- 
luminary nature ts most efficiently and economically 
conducted in laboratories, wind tunnels, decompression 
chambers and refrigerators, the ultimate test of behaviour 
can be derived only from full-scale operation in factual 
conditions. To this end, a palpably essential research tool 
is an aircraft capable of attaining at least 40,000ft, whilst 
being large enough to accommodate test equipment, auto- 
matic observers and research personnel, aside from the 
tight crew. In addition to all this, it is necessary that it 
should have sufficiently advanced speed performance and 
endurance to make possible flights of worthwhile duration 
Such an aircraft is the Avro Ashton 

Seen for the first ame in public at the S.B.A.C. show at 
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Farnborough in September, the Ashton gives the appear- 
ance of being a modern multi-jet passenger aircraft 
Powered by four Rolls-Royce Nenes, paired in twin nacelles, 
and with a roomy fuselage of |lft diameter, the prototype 
Ashton is, in fact, the first of a series of six high-alntude 
research aircraft, each of which will be equipped (and 
modified as necessary) for application to individual fields of 
investigation 

Phe fuselage is a serm-monocoqgue of circular section and 
entirely orthodox construction, but on the pressurized nose 
is carmed a faired false-nose which, in that it merely 
accommodates the nosewheel when retracted, is unpres 
surized——an entirely satusfactory and simple soluuion to the 
problem of pressure-sealing the awkward shapes of retrac 
uon wells. Crescent diaphragm-rbs and top-hat stringers 
carry the skin of the false nose, the fore-part of which 1s 
extended to a needle-like proboscis incorporating a pitot 
head and yawmeter These, however, comprise a test 
installation for the prototype flight trials, and will not be 
embodied as a permanent feature 

In order to provide comfortable working conditions for 
the research personnel—as well as, ipso facto, two glean data 
on the subject-—the fuselage is pressurized to a differential 
of 8.2 Ib/sq in, whereby an 8,000ft altitude pressure 
equivalent is given at an actual alurude of 40,000ft. This 
differential is provided by two-stage supercharging. Each 
pair of Nenes jointly drive a Rolls-Royce auxiliaries gear- 
box, and on each gearbox is mounted a 30 Ib and a 15 Ib 
Roots-type Godfrey cabin-blower. Each 30 Ib unit runs 
at 0.544 engine speed, and delivers its output to its associated 
15 Ib unit, which runs at 0.696 engine speed. Below 7,000ft, 
however, the full two-stage delivery is not required and, 
therefore, by-passes are fitted so that the output of the 15 Ib 
blowers is not used until 7,000ft is exceeded. With so much 
compression energy available, the inherent heating is ample 
to keep the cabin at a comfortable temperature even when 
the aircraft is flying at its operational ceiling. For work wm 
unwontedly low ambient conditions, however, the blowers 
are throttled so that the increased back-pressure amplifies 
the inherent heat generation. The fuselage interior is lagged 
with a double layer of insulating glass-wool blanket, cach 
layer being of }in nominal thickness 

One of the structural design details attendant upon the 
use of so high a pressure differential 1s that no Perspex 
glazing used in the Ashton is drilled or rebated. As no 
sudden changes of section exist, the known mechanical 
properties of the panels can be relied upon. The window 
panels of Perspex are held in rubber channel-secuon sur- 
rounds, and retained by curved clamps of flat-section spring 
steel, through-bolted to the window-frame structure. In 
the case of the pilots’ glazing, a somewhat different system 
is used. The framework is an assembly of light alloy 
castings, and was designed originally for panels of curved 
ghass; difficulties in the manufacture of curved panels of 
toughened glass, however, have led Avros to employ jin- 
thick curved Perspex for the centre panel, this being flanked 


This schematic diagram iilustrates the relationship of the control 
system for the all-important cabin pressurization and conditioning 
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by flat glass pancis to provide undistorted view and permit 
the use of windscreen wipers The next panels port and 
starboard can be opened to provide direct vision, and rear 
ward of these are curved panels, of jin-thick Perspex 
The flat glass paneis are Tmplex three-ply units, the outer 
lamination being annealed plate glass, which ts separated 
from the inner laminanon of toughened glass by an inter 
layer of Vinal, O.l2lin thick, This interlayer has a lin 
selvedge, which is bonded to a light alloy reinforcing strip, 
through-bolted with a clamping ring and rubber seal to an 
adaptor frame, whereby the flat panel of glass can be 
xccommodated within the contours of the maim framing 

There is nothing out of the ordinary about the flight 
deck layout beyond, perhaps, a certain spaciousness which 
iS apparent rather more in the accommodation of the flight 
engineer, navigator and radi officer than in the cockpit 
proper. Although, in practice, they may well use the main 
entry door on the port side of the rear fuselage, the crew 
ire provided with a separate door which opens from a 
*vesuibule ” at the starboard side of the flight-deck, abaft the 
engineer's station. In the floor of the vestibule us a circular 
tampion hatch—or “manhole "beneath which 1s a 24in 
d ‘ter escape tunnel for baling out. A small deflector 
iround the leading edge of the tunnel outlet gives transient 
protection from airflow, and the hatch itself seats on a 
rubber inflatable seal for pressure-retennion 

The main volume of the fuselage is free space, in which 
all sorts of combinanuons and permutations of research 
equipment may be installed, according to the particular 
needs of a given line of investigation. In the prototype 
Ashton, at the ume of our inspection, there were simply 
two automatic observers set up in the fore part of the cabin 

Conunued after double-page drawmg of Ashton 


(Above) A parachute exit in the form of a 24in-diameter tunnel is 
embodied (Below) The cockpit is neat and uncomplicated The 
captain's controls on the prototype incorporate a stick-force unit 
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AVRO ASHTON DATA 


Four Rolls Royce Nene turbojets each of 5,000 Ib static thrust. 

Ovhedra 4 deg O mir 
tncodence 4 deg 0 min 
Taper ratio 32.8 per cont 
Tariplane span 
Taripiane and elevator ares 3326 sq ft 
Fin aed rudder area 216.22 sq ft 
Gross he $2. 000!b 
Maximum landing weight 74,000!b 
Wing loading 6ib/sq f& 
Span loading fr 
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These, however, are test installations for 
use in the flight trials of the aircraft itself 

One of the detail-design difficulnes ass«uated with the 
slutude flight of the larger types of aircraft fitted with 
full us the effects of differential thermal 
control transmission systems Above the 

ambment temperature by L.CA.O. definition 
, and when soaked for even a relatively short 
space of ume at this low temperature level the airframe 
structure 1s bound to contract to some extent By contrast, 
the fuselage interior might be heated to, say, 10 deg. C, and, 
because the control linkages for rudder(s) and elevators have 
to run virtually the whole length of the fuselage, large 
amount of sloppiness may develop im the controls It 1s 
in establishing solutions to just such problems of practical 
that the Ashton will undoubtedly prove to be 
extremely useful. The control transmission used is a con- 
vennional push-pull tube and treble-roller-guide system: a 
smular method ts employed for trim control, but with the 
difference that the penultimate linkage 1s by means of racks 
ind pimions with screw-jacks finally driving the tabs All 
control surfaces are additionally furnished with balance tabs 

Wing construction follows established Avro pracuce with 
extruded-boom and plate-web front and rear spars and 
contoured chordal nbs. Each wing embodies a tunnel for 
accommodation of the four fleable-bag-type tanks, port and 
starboard. In this connection, whilst the four port tanks 
normally feed the port engines, and the four starboard tanks 
the starboard units, a cross-feed cock can be actuated, if 
necessary, to feed all four engines from one side. Each fuel 
tank 1s fitted with an clectrically operated pump, and flow 
to the power units is governed by a low-pressure service 
cock in each supply-line, Other than a drain-valve which 
is manually operated on the ground, all fuel cocks are elec- 
tncally actuated and are controlled by the engineer 

As already noted, the Ashton’s four Rolls-Royce Nenes 
ure arranged in pairs in twin nacelles. The power units 
with the firewall and the fore-and-aft 
triangulated tubular structure, 

In plan, the Nenes are “ toed 
form a vertex angle of 13 deg., 
and in sick cocked nose-up at an angle of 
4 deg 30 mun Individual units in each pair are 
inited by a cross-drive from their wheelcases to a common 
wried in the tront of the dividing fore-and-aft 
drive-shatt from the bevel box extends 
formed in the diaphragm to provide 
gear box behind the firewall 
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design 


are carried, together 
dividing diaphragm, on a 
cantilevered off the tront spar 
in” so that the thrust axes 
clevation are 
power 
bevel box 
fiaphragm, ind a 
rearward in a duct 


gearbox 1s mounted on the reor of the transverse fire 
porntiy driven from each wheelcase of the Nene turboets 
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The port gear box serves a 15 Ib and a 30 Ib cabin super- 
charger, a Dowty hydraulic pump and two Hymanec com- 
pressors; the starboard gear box serves similar blower units, 
and two Dowty pumps, but is not fitted with Hymauc com- 
pressors. six-kilowatt generator and suppressor is 
mounted on the nose of cach engine whecelcase, and 1s faired 
by a light-alloy conical-shroud embodying generator-cooling 
ducts 

As the thrust axes of the Nenes are skewed, adaptor joints 
are necessary at the “clbows” between the engine jet-pipes 
and the extension tailpipes which run truly tore-and-aft 
The length of the extension pipes—17ft from clbow to 
onfice—means that the back-pressure 1s relativel 
high, so a bleed-valve is embodied in the elbow-joint 
adaptor to permit case in starung The 
lagyed, and are carried at the rear on swing-links which 
permut axial expansion. Some degree of aerodynamic 
idvantage is to be expected from the extended 
fairing, which projects some few feet rearward of the wing 
trailing-edge 

lo revert to auxiliary services, undercarriage retraction, 
flaps actuation and nosewheel steering are powered by 
Dowty live-line hydraulic system, the cockpit controls for 
which are respectively twin push-button switches for th. 
six-posiuon lever switch (in conjunction 
with a drum switch) for the flaps, und a graduated ulles 
unit for nosewheel steering. Undercarriage extension 1s 
by gravity, only the up-locks being released by hydrauli 
means. Should the hydraulic system fail, an emergency au 
system can be brought into operation to release the under- 
carnage up-locks, initial extension of the 
undercarriage jacks, and actuate the flaps. The compressed 
aur for the emergency system is stored in two 2,000 Ib/sq in 
ground-charged bottles 
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(Abowe) The fuselage interior is amply spacious for the accommodation 
of a great deal of research equipment. (Below) With the nacelle 
tail-foiring removed, the oo!-chamber separating the set-pipes 


s accessible, whilst the pipes themselves are easily removable, 
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PROGRESS 


Rolls-Royce produce turbo-jet 


propeller-turbine and piston aero engines to suit 


all types of medium and high-powered aircratt 


THE ENGLISH ELECTRIC ** CANBERRA” BOMBER 


powered by two Rolls-Royce ‘* Avon’’ turbo-jet engines 
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The pneumatic system employs the Hymanc compressors 
to charge a pair of storage cylinders which supply air for 
operation of the double-inflation-bag wheel brakes, for 
pressurizing the hydraulic reservow and the windscreen 
de-icing tank, and for pressurizing water delivery to the 
crew’s toilet 

Power supply for the electrical and radio services, and also 
for the four 12v 69a.h. accumulators—-which are wired in 
series/parallel—is derived from the four 24v 6kW 
generators carried, as already mentioned, one on each engine 
wheelcase. Voltage control is governed by Type 23 regu- 
lators, line voltage being maintained at 28 by a master 
regulator. The single-pole wiring system utilizes the air- 
frame structure as a negative return, and comprises Pren- 
type cables with S.B.A-C. connection blocks at break-down 
points. A ground/flight switch is under the control of the 
flight engineer. The radio officer has H.F./M.F. main and 
auxiliary installations, Marconator radio compass, and 
Rebecca Mk. 2 V.H.F. radio telephony; Controllable Beam 
Approach systems are pilot-operated. The main power 
switch for control of all radio and radar supplies is fitted 
at the engineer's station. Conversation in flight ts effected 
through a Bendix intercommunication system 

Economy is not normally a quality associated with 
research aircraft, but because it was thought scarcely worth- 
while to design an entirely new undercarriage for a 
production of only six Ashtons (and, too, to provide some 
commonalty with existing R.A.F. stores) the decision was 
taken to make use of Hermes/Hastings main undercarriage 
units designed and manufactured by Electro-Hydraulics, 
Ltd. Owing to the small overall height of the under- 
carriage leg proper, the strut crosshead is pivoted in a pair 
of massive verticals, machined from the solid, and bolted 
on the front face of the rear spar with cross-bracing below 
the bottom boom between the dependent arms. On the rear 
face of the front spar, and about the vertical centre-plane 
of the wheel well, are a pair of machined-bar verticals, 
between the tops of which 1s anchored the undercarriage 
jack; the head of the radius breaker-strut is anchored at 
the base of the verticals just above the bottom boom of the 
front spar. The jack-rod picks up in a forged strap-fitting 
around the radius strut, about 2ft above the knuckle joint. 
Initial movement of the jack for undercarriage retraction 
withdraws the down-lock latch, which conversely (and 


Detail of the transmission linkage from captain's wller to the 
hydraulic steering motor, carried across the front of the nosewheel strut. 
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owing to the fact that the undercarriage 1s lowered by 
gravity) is extended to secure the down-lock by means of 
a coul-spring; this last is housed in a telescopic casing carned 
on, and parallel with, the upper part of the breaker strut 
The up-lock incorporates a 
hydraulic jack, the spring actuating the lock to hold the 
latch in the extended position, whilst the jack withdraws 
the latch to permit the leg to lower: a striker lever for the 
muicro-switch is carmed on the latch. The undercarriage 
doors are mechanically linked to the breaker strut 

By contrast with the simplicity of the main undercarriage 
arrangement, that of the nose undercarriage is relatively 
complex. This does not apply so much to the leg itself 
although the steering mechanism complicates the structure 

but rather to the elaboration involved in the fairing-door 
arrangements. Nominally, the leg 1s a straightforward tele- 
scopic strut, designed and manufactured by Dowty Equip 
ment, Lid, and employing a liquid-spring shock-strut 
The head of the leg is retained between the front and rear 
webs of a cross-beam, from the outboard ends of which 
machined side-bracing struts extend down to pick up lugs 
on a forged band-fittuing around the upper half of the leg 
At the outboard ends of the cross-beam are stub-axles which 
engage plain bearings embodied in machined fittings bolted 
to the diaphragms which form the walls of the retraction 
well. Just below the leg head, a forged bracket 1s bolted 
on the rear side, and forms the attachment point for the 
retraction jack-rod. The jack itself is anchored to the upper 
lugs of a machined fitung carried on a transverse diaphragm, 
and wo the lower lugs of this same fitung the head of the 
radius breaker strut attaches. This is not a breaker strut 
of conventional arrangement, for it is broken when the 
undercarriage 1s down, and extended when it is up: the 
down-lock is embodied at the knuckle joint 

The steering motor is anchored to the band-fitung which 
encircles the upper half of the leg, and consists of a trans- 
verse cylinder in which floats a drum-type piston. Across 
the centre of the latter is a diametral pin which projects out 
through an axial slot in the cylinder wall. In the interior 
of the piston is a pair of col springs, separated by a free- 


(Above) The nosewheel steering tller is convenent to the captain's 
left hand. (Below) Structural detail of wing centre-section, main under- 
carriage, engine mounting, tronsverse firewall and dividing diaphragm 
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floating block with a slotted hole through it for accommoda 
non of the diametral pr. At thew outboard ends, the coil 
bear against discs, from which extend short rods, 
through the end-walls of the piston with glands 
Pressure oil to one end or other of the 
paston appropriately, the mouon 
being transferred to the steering linkage through the 
nedium of the diametral pin. When the travels 
beyond a certain point, however, the appropriate rod wall 
butt against the end-wall of the cylinder, and further motion 
of the psston will then result in compression of the springs 
division of load being uansferred through the central block 
by this means, self-centering action is achieved 

The projecting end of the diametral pin transmits motion 
of the piston to a Geneva plate, the central radial slot ot 
which engages a tapered block carried on a pin on the skirt 
of the upper half of the leg. Steermag torque ts transmitted 
trom the block to the twin wheels through a single pai 
of scissor links at the rear of the leg. The geometry of the 
Geneva plate is such that power steering 1s provided 
through an angle of 33 deg. port and starboard. Beyond 
this point the block disengages from the slot in the plate 
and the wheels are then {ree to caster to a limit of 170 deg 
port and starboard Steering is governed from the captain's 
seat by means of a vertical uller, which can be moved 
through 50 deg. each side of centre, this angle of uller 
movement being equivalent to the 43 deg. per side of nose 
wheel stecring movement 

From the uller, chain and cable transmission (in tubular 
guards) passes down to a glanded countershalt which pierces 
the pressurized fuselage links are titted to the 
output side of the countershaft in order to accommodate 
retraction mouon of the nosewheel assembly and, from the 
scissor links, a universally joinied shaft descends to the 
control valve mounted on top of the steering motor. Move 
ment of the uller us uneffecuve until a button in its head is 
depressed to energize an electro-hydraulic valve, and so intro 
duce the steering motor into the hydraulic power circuit 

From the locked-up to the locked-down position, the 


prongs 
a’ 
r ou fetention 
yunder will move the 


piston 


Scissor 
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of about 105 deg., and 
actuation mechanism 
hat the doors are required to 
upper 1S deg. of the 105 deg 
cach end of the cross-head of 
which meshes with a 
yuadrant on the end of 4 proyecung cross-shaft. Lugs on 
the cross ihe lower ends of push-pull tubes 
which run forwards and upwards to pick up the arms of 
of bell-cranks, the uplementary arms ot which are 
pinned to the heads of dependent push-pull tubes, the 

t of which are 
After the first g. of downward movement trom the 
position, the toothed lever runs out of 
h with the and a cam trees a spring-loaded 
plate to drop and insert a lock peg in a hole through the 
latter and, therefore, locking the 
Joors open when, during retraction, the nose 
assembly 1s raised to within 15 deg. of the “up” position, 
the carn litts the lock peg tr from vagernent with the 
: ‘hing of quadrant 


wthed lever 


shalt pick uf 


pinned to the doors 
indercarriage 
quadrant, 
quadrant, so locking the 


Conversely, 


juadrant, simultaneously 
ind toothed levers 

It is worthy of mention that there is little spare room in 
ind, in order to ensure that the leg is 
wheels do not foul any of the 
mechanism, a pau of ramps is introduced. During the final 
movernent, should the leg not be fully 


the nosewheel well 


fully extended so that the 


deg. of retraction 


tended, the tyres engage the ramps and so extend the Icg 
i parucular 
ibility of keeping the nosewheel leg as short as possible 


i travel. Incidentally, it was the 
ermined the static ground angle ot the Ashton being 
nose-down 
who, 4s project designer, has been responsible 
ypment of the Ashton is Mr. Harry King, 
id t be congratulated on the job he has done, tor 
no doubt that, in the Ashtons, the 
ustry will have the benefit of research equipment 
that the knowledge gamed 
next five years will establish 
retiected in 
the mode of high-alutude flying for a great many years 


C. B. B-W 
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Wingless Victory” by Anthony Richardson Published by 

Odhams Press, Lid., Long Acre, London, WC 2) I nice 9s 64 
( N May 27th, 1940, an RAP. wing commander named Basil 

Embry was shot down while leading a Blenheim squadron 

over France. He was captured but escaped almost unmediatety 
and, before he reached England nine weeks and five days later 
had to fight and bluff his way out of capuvity twice more 

In Wingless Victory Anthony Richardson brings to life this 
dramatic episode in the career of the present AOC -in-€ 
Fighter Command —whose subsequent work on wartume flying 
operations was rewarded by rapid promotion, a kmghthood and 
several decorations for gallantry 

The author has made a convincing, skilful reconstruction of the 
adventures leading to Embry's fimal escape As an adventure 
story, the book stands on its Own mefits, it nether needs aor 
possesses professional “ effect It is also valuable as a portrait 
of a bold and vigorous personality RB 


Refueiling m Flight,” by ¢ 

Puman and Sons, London, W.C.2. Price 12s 6d 
fact that this book was written by Mr. Latimer Necdt 

is sufficient comment on its quality. As chief engineer of 

Flhght Refuciling, Ltd, he has been responsible for much of 
the development work that has transformed mid-air refuelling 
from a stunt into a practical, efficient answer to many of the 
problems of present-day civil and mulitary air operauions 

The cwil apphcanon of flight refuelling, to mecrease airliner 
payload or range, was demonstrated as carly as 1939 It 
milttary capabilites would have been given a thorough opera 
wonal tral un 1948 bad the Pacific War not ended as suddenly 
as it did, for a large force of Lancasters and Lincolns was being 
fitted with finht refuelling equipment for long-range bombing 
of Japan Instead, ut was left to the USAF tw prove its 
effectiveness, first by the round-the-world non-stop flight made 
by a B-SO medium bomber in 1949. and then by the recent 
non-stop transatianne fight by a Thandenet fighter, using in 

h case equipment developed by the British specialists 


H. Latwner-Needham Sir [sax 


In this book, Mr. Laumer-Needham gives a brief history of 
the subject, followed by technical studies of its econom: jor 
both civil and military use, suggested designs for an ideal flight 
refuelled airliner, notes on the choice of tanker aircraft: and 
full descriptions of present-day equipment and its method of 
»yperauon 

Refueling on Flight is 
he engineer 
coonomust 


Ruhard Hillary,” by Le 


text-book for 
urhine 


first-class 
Strategist or 


thus a 
military 


var Dukson. Ilhustrated. Macrmilan 
ind Co., Lid., St. Martun’s Lane, London, WC 2. Price 3s 6d 
“EN years ago, when the daylight skies over Southern 
England were quiet again after the R.A.P.’s victory in the 
Batce of Britan, a young fighter pilot named Richard Hiullary 
lay, terribly burned, in that famous hospital at East Grinstead 
while “surgeons laxt patch after patch upon him, to make him 
presentable to humankind again.” When they had finished, he 
vd tus story, in The Last Enemy, of the quick excitement of 
vattle and the months of agony that followed. It quickly became 
a classic and, to date, more than 135,000 copies have been sold 
in England alone Unhappily, seven months after it was 
published, Richard Hillary was killed 
Now, in a new biography, Lovat Dickson, who was responsible 
for pubhshing The Last Enemy in Britain, fills in those details 
of Hallary’s hfe which are missing from his own book. He tells 
of the childhood that produced the man’s complex character, 
of the nightmare months when he tried to “come back to life” 
again after his ordeal, when the smile of an unknown gurl cor 
make his whole life seem bngbrer and less hopeless; of those 
whose love and kindness nursed him back to mental health 
ind of the impact upon his life of Emc Kennington and the 
writings af J Lawrence, which turned indecision into a 
firm resolve to return to flying duties 
This book will never become a classic like The Last Enemy 
but will be welcomed by all who wish to know more about 


Richard Hillary } WRI 
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The MAR’ r 'IN- BAKER PATENT 

= = AUTOMATIC EJECTION SEAT 
is the result of nearly Six years 
of intensive research and develop- 
ment work. 


The seat is fitted with barostati- 
cally controlled automatic opening 
parachute and autamatic harness 
release, combined parachute and 
seat harness, manual over-ride 
and all those features which 
experience has proved to be 
essential. 


ef # Patents applied for in all the principal 
4 countries of the world. 
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B.W.1.A. IS TEN 


TH I most progressive and—at least potentially— most profit 

able subsidiary of B.O.A.C., British West Indian Airways, 
celebrated its tenth birthday on November 27th Having first 
come into being at a ime when surface transport between West 
Indian islands was disrupted by the war, the company soon 
proved its importance in undertaking valuable charter work for 
the American forces. In cach succeeding year there was rapid 
progress and expansion of routes until to-day links are being: 
provided to nearly all the Caribbean territories 

Eight Vikings and four Lodestars now serve 17 West Indian 
ports in addition to Miami. In 1949 over 49,000 passengers 
were carried-—a figure thut was exceeded by the end of the first 
rune months of this year 

So important is the traffic potential in this area that B.O.A( 
is known to be already contemplating the early introduction of 
the Comet on the route from Nassau to points in North Amer 


B.O.A.C. LABOUR DISPUTE 


UF to last Monday there were still few signs of an early 
/ settlement of the unofficial strike involving 150 electricians 
ute began 


employed by B.O.A.C. at London Airport. The dis 
when members of the Electrical Trades Union protes 
the employment, om maintenance work, of two non-union elec 
tricians who had been transferred frorn BS.A.A Joth had 
been suspended for some time on full pay while the subject 
was under discussion between the Corporation and the ET. 
but when they returned to work an overtime ban was introduced 
by 130 electricians employed on the Argonaut services to which 
the two men were attached. Twenty-five men who refused to 
work overtime were suspended and the remainder downed tools 
on November 24th 

The Corporation 8 services Were progressiv ely restricted during 
the week until, on Friday, when the full impact of “ working-to 
rule” tactics adopted in sympathy by 80 electricians em 
ployed at Filton became evident, it seemed hkely that all services 
with the exception of those to Africa would be brought to a 


ed against 


standstill. 

The initial suspension of Argonaut services is estimated to 
have cost the Corporation some £15,000 per day, while the 
total cost to the taxpayer of all cancelled services—including a 
loss of £7,000 a day for tickets normally paid for in dollars 
was said to be accumulating at the rate of about £65,000 a day 

An appeal has been made to the electricians, through their 
umoa, to resume work while negotiations are being completed, 
but so far the Corpora 
tion has remained ada 
mant in its refusal to deal 
directly with the strike 
leaders. Meanwhile, the 
latest proposals made by 
the E.T.U. still involve 
the suspension of the two 
ex-B.S.A.A. workers, one 
of whom is reported to be 
a member of the Acro 
nautical Engineers’ Asso 
ciation, which is not 
recognized by BOA.C 
The situation became 
particularly difficult in 
view of the Minister of 
Civil Aviation’s past 
assurances concerning ex 
B.S.A.A. employees 

As in many disputes of 
this mature, both side 
feel that a matter of high 


principle is involved; in this respect ut bears a Close resemblan 
tw the controversy ch has arisen from the atutude of the 
Durham County Council in re juiring all its to be 
members of a trade unson, Whatever the outcome may be it 
unfortunate that the costly repercussions of this deplor 
able affair Oc fet wt a tune when the Corporation's 
imances are of recovery 


As we go to press there comes 


news that the electricians 


ed to abandon their “go slow” tactics: thi 
should enable the Corporation to despatch at least sore trans 


atiantic fig? 


i he however, that the Londor 


AMBASSADOR MISHAP EXPLAINED 


[> as lanl week, Ue manufacturers of the 
Ambassador gave the reasons why ALFR, the production 


prototype, shed both its engine Guring a heavy iW 
rough weather at Christ rr on November 13th Lhe 
tatement explains that the aircralt was being tested at a 
torw ard mi was kun power-o landing with 
full flay nj nal ap; Which took place in a 
very gusty cross-wind i speed dropped below u safe mun 
mum for this part ax cea: and the machine struck the ground 
heavily, the mosewhee! touching shehtly befor the main 
undercarriage 

It was calculated that the vertica peed could not have been 
less than 25ft/sec—2) tumes the design maxiraum—-and that 
the major portion of the impact load taken the main 
undercarriage. In such landing rept, the engine 
mountings, Deing very w 1 npact punt, would he 
expected to receive the shock and in these crcum 
tances would rtainly t m « nacelle and 


the engine mounting 
It is stated that 
to 5.4g—20 per cen 
load in excess of tt 
tubular mounting 
e-in-tension of 
iteration being made to the str 
strength sull further and make 
throughout the engine mounting 


heen tat tested 
fesign factor—but any 
for the forward 
expected t cause 

attachment A simple 
sO a5 mcrease the 


more 


I'yre marks on the grass runway showed that the port under 
carnage took the initial impact, causing the port engine to 
break away first; it was immediately followed by ihe star 


PILOTS’ PARADISE: What 
pilot would not envy the few 
whose good fortune it is to 
practise their craft in a work- 
shop such as this—-the cock 
pit of the D.H. Comet; a 
simpler or more accessible 
layout would indeed be hard 
to find. Immediately above 
the left-hand seat may be 
seen the two control units for 
Marconi A.D.F. equipment 
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board unit as the load was redistributed. The rebef provided 
by the failure of the mountings prevented the load from build- 
remaunier of the structure. Freed 
weight of its engnes, G-ALFR left the ground again 
momentariivy before bemg brought down to a 
second landing some 450yd further along the runway. Each 
power plant remained whole, there was no fire and the arcraft 
suffered mo secondary structural damaye; im fact, Airspeed’s 
hope that i will be flying again before the end of this month 
Every effort is being made to ensure that the madent will cause 
no delay ui the completion of the Ambassador's tropical trials, 
or m the yrenting of a full C. of A BELA. is known to be 
especially anxious to have the first producnon version available 
on us prommed dehvery date—in time for the introduction en 
scheduled services during the peak traffic season next summer 


INTERFERENCE 


N Information Circular No. 116/1950 the M.CLA. states that 

unknown broadcasting sources are causing senous inter 
ference to V.HLP. R/T. reception im aircraft flying over wide 
spread arcas of South-east England and the Midlands. On the 
evidence available at present the Mimstry is unable to identify 
the cause and, so that early action may be taken, the co-operation 
of wrcrews is being sought 

All pilows and radio operators experiencing such interference 
are requested to report the matter in writing to the Ministry 
Directorate of Navigational Services Pelecommunications), 
19-29, Woburn Place, London, 1 The reports should give 
details of the frequency being used, time, position and altitude, 
other types of radio equipment which were being used when 
interference was heard, and the duration and nature of the inter 
fering broadcasts 

It is to be assurned that comrercial aircrews will obtain the 
usual formal approval from their employers before responding 
to the Ministry's invitation 


up and thus saved the 


chmbed 


AMERICAN “AID” PROGRAMME 


“THE CAA. has allocated funds to provide for the installation, 
in 1952, of 20 out of a projected 75 terminal-type omni 
directional radio ranges. They are to be installed near medium 
sized airports as landing aids to replace the more costly LL.S 
equipment. A complete omni-range installation costs about 
$03 
Io date the number of individual navigational aids authorized 
LL.S., 171 out of 350; high 
DM.E., 439 out of 
appr out of 96; airport surveillance 
radar, 56 out of 172; ADF, 62 out of 228; omni-ranges, 
294 now operating out of 466 originally proposed. In addition, 
forty-eight mechanical interlock devices for control towers have 


zed out of an original proposal for 50 


Report \ as 


approa 33 out of 350 


been author 


TO TELL THE WORLD - A porty of B.0.A.C's 
area and sales managers—in London for the 
Corporation's first world-wide sales conference 

poid @ visit to Hetfield, where they inspected 
the de Havilland works and met prominent 
persona ities 
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OCTOBER AIRFIELD ACTIVITY 


“TRANSPORT-FLIGHT landings and take-offs at Umucd 
Kingdom airfields during October toulled 13,339. The 

total of commercial passenger movements was 182,110, while 
some 2,586 tons of freght were on- and off-loaded 

Although the number of aircralt movements was only 2 per 
cent hlugher than in October, 1949, passenger Movements rose 
by almost 12 per cent and the figure for freight tonnage increased 
by nearly 32 per cent. The busiest terminals were Northolt, 
which handled 63,778 passengers and 596 tons of freight, and 
Lomdon Airport, with 51,745 pessengers and 955 tons of freight 
Together these two airports accounted for more than 63 per 
cent of the total passenger movements at ali airfields and nearly 
©) per cent of the total freight 

The third Airport was 
followed by Nutts Corner (Belfast 
were recorded by Lympne airfield, accounted for mainly by 
the Silver City car-ferry Jersey airport (statistically 
outside the United Kingdom) handled 11,207 passengers during 
the month 

Detailed figures for all reporting airfields are given in the 
table below 


Renfrew (Glasgow), closely 
Over 333 tons of freight 


busiest 


service 


Aircraft Movements Passen- 


Airtieid 


Aberdeen (Dyce) 

Belfast (Nutes (Corner) 
Bermingham (Ei mdon) 
Blackbushe 

Blackpool! (Squ res Gate) 


Cardif (Pengan: Moors) 
Croydon 

Edinburgh (Tur shouse) 
Gatwick 

Glasgow (Rentrew) 

isle of Man (Rosaldsway) 
lnwerness rons) 


Ou 


Kirkwal 
Leeds (Yeador 
Liverpool (Speke) 


Manchester (8) sgway) 
Nartholt 
ttingham (Tollerton) 


Airfields 


All reporting October, 1950 


Aurfieids October, 1949 
Channel Jersey 
Guernsey 


oe 
gers 
i (ter- | (toms) 
Air Orher minal 
Trans- Flights Total and 
122 585 907 | 1.62! 
$52 2 9,160 404 1 abs 
300 560 e600 2.377 24 
222 1.685 1,907 177 - 
8 55 +285 1,340 
347 685 1,032 550 Be 
| 8 1.626 1,634 4 
509 64 573 4.695 16 
4 {$8 62 220 694 2 ire 
268 40 306 1825 it 
48 003 4,421 5,200 
Ly 204 74 778 Bis 331 
738 624 1,362 6.037 477 
3,788 B88 4.676) 63,778 | 596.1 
Prestwick 545 473 1018 44! 342 
Shorwham 18 786 73 - 
Southampton (Eastleigh) 1.239 3,373 26 
Southampton Wacer “4 40 64 65) 
; Southend (Rachford) 3 82 27 
Weston-super- Mare 108 int 3 
| 12,508 | 22.996 | 36.735 | 162.110 | 2.388 ag 
13'569 25.993 39.562 163.132 1.0615 
1,261 na 11,207 448 
978 na 6.382 469 hie 
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research aircraft designed to carry personnel 

their equipment to very high altitudes, the 
Ashton is powered by 4 Rolls Royce Nene Jets 
mounted in pairs, Like many other famous aircraft 
the Ashton makes good use of Tl. Aluminium 
Tubing, the product of another kind of research 


which goes on in our laboratories 


ALUMINIUM AND ALUMINIUM ALLOY INGOT 
SLABS, BILLETS, SHEET, STRIP, TUBES AND EXTRUSIONS 


COMMERCIAL, AND LLOYD'S SPECIFICATIONS 


COMPANY 


nl. ALUMINIUM LTD., REDFERN ROAD, TYSELEY, BIRMINGHAM 
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BREVITIES 


Ts Minister of Civil Aviation has appointed Sir Walter 
Monckton, K.C., to conduct a public Court of Inquiry into 
the accident involving B.E.A.’s Vikung G-AHPN at London 
port on October 3lst. Sit Walter has had a distinguished career 
un law and in 1945 held the post of Sohctor-General 
. 

Air France has placed a £1,400,000 order with Lockheed's fos 
four new Constellauons; this will increase to 23 the number of 
sircraft of this type in the company’s fleet 

. 

P.A.W.A. recently signed a new five-year agreement with tf 
Venezuelan Government by which the company’s aircraft ar 
exempted from airport fees at the five stopping-pounts Ww hich they 
use in Venezucla 

. 

K.L.M.’s Australian representative, who recently returned 
from a short visit to Holland, is quoted as saying that there 
no indication of an early re-establishment of the pre-war K.L.M 
service to Australia, 


Work is to begin this month on the new internauional airport 
at Fuimicino, near Rome. A few miles further from the capital 
than is the present terminal at Caampino, the new site is said to 
enjoy better weather. The first stage will be to construct the 
first of the six planned runways at a cost of about £2,285,000 

[The C.A.A. has developed a more efficient beam-landing 
system which incorporates a new type of acral, designed speci 
fically to assist aircraft in landing on snow-covered airfields 
[he new aerial eliminates to a large extent the varianon which 
snow causes in the normal glide-path indication 

statisticians have discovered that one of every 
nine “ passengers” carned during the past 18 months has been 
an animal. This type of cargo has been so popular that the 
Corporation has even had to employ an expert to ensure proper 
handling of the 30,000 animals of many species which have 
passed through London Airport in this period 

. 

It is understood that the proposal to test the C-102 Jetliner 
on the Australian routes of T.A.A. has been postponed in 
definitely following advice from Canada that the aircralt cannot 
be released for this purpose for some time. T.A.A.’s operations 
manager, Capt. John Chapman, is now visiting this country, 
where he is reported to be inspecting various types of aircraft 
which might fulfil the company’s requirements for its future ficet 


B.O.A.C.'s 


. 

Following violations of the conditions under which flights are 
permitted to cross the American zone of Germany, United 
States authorities are said to be considering the imposition of 
severe restrictions on Czech civil aircraft. As Czechoslovaki 
would probably retaliate by refusing landing permits to West 
European lines, agreement is being sought between the Westerr 

ations before action is taken. 

. . 

The New Zealand Minister of Transport, Mr. William 
Goosman, has announced his government's intention of selling 
the State-owned National Airways Corporation “ outright, im 
part or for joint State and private operation " He said that 
offers of purchase along these lines were being invited imme 
diately from Britain, Australia and New Zealand; January 31st 
is the closing date. The eventual owner will be expected to 
operate the major part of New Zealand's air services, with the 
exception of the Cook Strait rail/air cargo service 


FREIGHTER PROJECT - This 
model af the Airspeed AS-57 
long-range freighter reveals 
thet, in spite of its bulky 
fuselage, the oircroft is ex 
eptionally clean in form 
Powered by two Centowrus 
66/s, it is designed to cruise 
at 237 m.p.h. ; ot its over- 
joad weight of 60,000 Ib 
200-gal wing-tip tonks will 
giveita range of 3,080 miles 
with 9,600 Ib payload 


S.A.S. has ordered two DC.-6Bs to augment is present ficet 
of DC-6s. They will be 58-passenger ve with ten 
more seats) and will have a more cabin layout 

Iranian Airways, based at Teheran, he placed an order for 
a French $.0.-30P Bretagne The awcraft was duc to be 
delivered at the end of last month 


MAS ic 


UAUT 


On B.O.A.C."s Argonaut service between Britain and the east 
coast of South America, the stopping place on the Brazil 
has been changed from Natal to Recife (Pernambuk 
a larger and more important commercial centre than Natal 
The Dutch section of the International Friendship League has 
decided to use chartered aucraft to transport delegates between 
Brntain and Holland for the League's four-week conference at 
Amersfoort next July 
both A.N.A. and Bristols are 
Austrahan operator's DC-4s 
Hercuies have already 
owned by A.N.A. and it 
ularly converted for test 


Technical 
cxamiuung 


representatives of 
proposal that the 
should be converted for Hercuies 
been installed a Bristol Fresghter 
is intended that a DC-4 should 
purposes 

During her Queen Juliana of the 
Nassau on 
They were 
( Young, 

Johnson, 


therlands con ren he id Medal of Oranje 


reported ydney that Qantas and BO.A.C. are 
lanning to st at Perth inst darwin on the England 
ie Aircraft will theret« y direct from Dyakarta 
A Qantas Constellation re made the first non 
between Jupan and covering the 3,200 
lawkum: to Darwin 


stop flight 
miles from 

On his return to Britain trom a recent 24-day tour of 
B.O.A.C.’s North and Central American terrtores, Sir Miles 
Thomas said that he was well satushed with the umprovements 
being made in the Corporation's doilar-carning North American 
organization As a result of his visit two subsxbarics of 
BOA British West Indian Auwways and Bahamas Airways 

ure being reorganized along the lines of thew parent company 

Following an agreement concluded with the Maltese Govern 
ment and B.O.A.C., B.E.A. is to inaugurate, on January 8th, 4 
weekly Viking flight between Malta and Cairo. The service is 
being run on behalf of Malta Airways and Air Malta, Lrd., and 
will connect with existing schedules to and from Malta; stopping 
points will include Tunis and Benghazi. In addition, the Cor 
poration will serve Catania 

Work is now in progress on the 2,000ft vehicle subway which 
will link London Airport's new main terminal disembarkanon 
area with the Bath Road. The subway will pass under No. | 
runway and during part of the work traffic will have to be 
diverted on to the parallel runway No. 5. The subway is S0ft 
wide and contains two 26ft carriageways for main traffic, in 
addition to two “suspended” cycle-tracks; the floor will be 
approximately 30ft below ground-level. The main part of the 
ontract is being undertaken by Taylor Woodrow Construction 
Ltd., and will be completed by the end of 1952 
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“LESSER FLEA” 
TURBINE-STARTING 
Some Observations on the AiResearch Pneumatic System 


By STANLEY H EVANS, 
FRAeS, AFlAeS 


AINLY because of the high starting torque 
requ red to overcome the drag inertia of the 


rotating system, plus the fact that the com 
pressor ot a gas t irbine must bec accelerated up to 
a fariy high speed in order to generate enough 
compression to support combustion, the starting of 


gas turbines poses a more dithcult problem than 
that met with in the piston engine. Hutherto, all 
jet aircraft for the U.S. Navy have been equipped 
with el ic starters, but a heavy weight-penalty 
is exacted or the battery capacity 1s inadequate On 
the other hand, the use of external battery carts or 
self-propelled vehicles for starting, while feasible 
enough at shore stations, must be considered an 
encumbrance within the crowded confines of a 
carner flight deck And so the Bureau of Aero 
nautics has been encouraging the development of 
sclf-contained “tarting systems installed in the aircraft and of sufficient capacity to supply both its own gas turbine and 
capable of providing any number of starts without the assistance excess bleed air for the au turbines These air turbines, or 
of an external ground supply pneumatic: starters, develop 35 b.p. at 64,000 r.p.m. and turn 
lo date, the AiResearch pneumatic system, as installed to start over the main aircraft turbines at about one-third their rated 
the Allison I-40 dual turboprop of the Skyshark described in speed, at which point the main-engine start is made. The 
Flycht of November l6th and 23rd), 1s probably the most present pneumatic starters weigh about 20 lb apiece, complete 
advanced for this purpose. Based on the chain-reaction principle with reduction gearing and clutch, while the ap.u weighs 
of the lesser flea biting a bigger one to get the donkey moving— approximately 150 lb completely packaged and insulated 
or, mechanically speaking, a cumulative power build-up ~the From a weight-economy standpoint the AiResearch system 
system embraces a self-contained auxilary power unit (a.p.u ) becomes more advantageous in the case of large mulu-engined 
consisting, essentially, of a miniature gas-turbime compressor aircraft, since the basic auxiliary power unit may be used to 
unit connect he compressor side via piping to a pair of supply any number of engines by the addition of pneumatic 
high-speed . starter units which are, themselves, starters to each engine. Again, it opens up the possibility of 
attached direc aircraft propulsion units an all-pneumatic system for driving all those accessory services 
The auxiliary gas turbine is the basic power-source of the such as landing-gear retraction, wing-flaps, air brakes, control 
system, while the ar turbines function as pneumatic starters in servos, bomb-bay doors, etc., now generally performed by 
lieu of the conventional electrical type There is, however, a hydraulics Another obvious service that can be supplied by 
small { hp. electric motor, powered by a 24-volt 100-amp the pneumatic side of the a.p.u. is cockpit and cabin air 
storage battery, to provide the initial bite for spinning up the conditioning, while the jet side of the auxiliary gas turbine 
compressor of the auxil ras turbine The fuel supply for can be utilized for de-icing and other heating services 
the latter is taken from the aircral fuel tank Whether the game is worth all these airborne candles 1s, 
The working of the system can be more readily understood perhaps, open to question—at least in the case of single-seater 
by running through the sequence events after the pilot fighters and bombers with accessory systems still largely operated 
presses th ¢ button [his energizes the clectric starter by hydraulics. Moreover, bearing in mind the obvious fact 
motor, which spins up the compressor of the a.p.u. to about that a carrier is a floating power-station well fitted to supply all 
610 ¢ ’ noug to start combustion; the a.p.u. is then the necessary electrical juice, it would seem more logical to 
accelerates it which speed it develops about transfer most of this added complexity and weight on to the 
65 hp. at 1-level Ar this point, ¢ shut-off valves to the broad back of the naval architect instead of penalizing the air 
air-driven turbine starters are opened and compressed air is craft designer’s product. If it be granted that battery-carts are 
bled from the compressor to energize them Be | ted that , hazard on a crowded flight deck, the carner of the future 
the compressor of the a.p.u. is an oversized two-stage radial unit might well be provided with a system of spring-loaded 
retractable plug-in connections at suitable distribution point 
along the deck. The solution is analogous to watering the gasden 
»y means of an underground sprinkler system instead of hauling 
water-cart and hose around the landscape 


Too often the “feminine interest nsepereble from American manufacturers 
photographs adds nothing of technical value to the illustration : but here the presence 
of attractive ** Lab technician Florence Williams '’ does provide a useful idea of the 
size of the AiResearch auxiliary power unit and—in her hands—pneumatic storter 
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SILICONE DEVELOPMENTS 


“HE firm of Albright and Wilson, Ltd., and the Dow Cornu 
Corporation of Americ: in he formation of a 
company, Silicones, Lrd., which assumed on 
September 251 ne activit viously undertaken by 
art amed firm. For the ume 
the new com V 1 continue to market silicone 
products imported from A 
begin manufacture En i ll act as their agents 
Siheones are of iterest to the aircraft industry 
because of their stabiliry at extremes of temperature. Silicone 
rubber, it is stated, retains its flexibility over the temperature 
range --110 deg F to $00 deg F, and is used for heat and oil 
resistant packings and seals, flexible couplings in heater ducts 
sulat flexible cables used in high temperatures 


ome COMPRESSES 
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This sketch clearly shows the functions of the various components ind for i 


> 
ape 

: 
ae 
alee 
: 


FLIGHT, 7 December 1950 


FIGHT 
ARMAM 


Part V: Lessons from the Luftwaffe 


ATIONAL design of a fighter aircraft centres on the 
potential target. It is the latter which should form 
the focus of attention for those forrnulating opera- 

tional requirements; on the shape, properties and habits 
of the flying targets to be defeated almost the whole of 
the technical specification should be based. Hence the 
very obvious need for technical and scientific intelligence- 
gathering and analysis 

The sooner the target can destroyed, the 
intercepting there is less danger 
armament, less chance the enemy taking evasive action; 
waste of ammunition; ‘+r chance of surprise; more 
for dealing with other targets; and better urn-over ” 
and equipment 

s carriers of weapons 

are handicapped at high 
craft ceases to provide a 
At present and future speeds 
in a posinon faver le for open ire is exceptionally 
and there is rarely an opportunity 
has failed in its purpose. Flying at great 
aircraft is difficuls to spot (and to recognize 
unless it forms vapour trails. Finally, the radu in 
cepters are able to turn have vastly increased, 
manceuvrability necessary for taking aim has 
reduced. It is, therefore, obvious that, as a carrier of w 
requiring accurate 41m. the modern intercepter is grossly i 
to the original fig! with which the history of air 
began. This is, indeed, the main argument which is put for 
ward in favour of the guided air-to-air missile with homing 
devices. Its fallacy is, however, the fact that such 
of necessity rather large and complicated, will remain 
or less one-shot weapons of a rather unreliable character, com 
parable with yet always inferior to the marine torpedo—whicl 
so far, has conspicuously failed to supersede the naval gun 


Logical Train of Deduction.—From assumptions as to where, 
when and how the flying target shall be met, and from the 
target's dimensions, vulnerability, mobility and defensive power, 
the immediate means of destruction which is needed, i.c., the 
type of projectile, can be deduced. In turn, the determination 
of this factor, and consequently of whether one or many hits 
are necessary, leads the designer to find the appropriate kind 
of weapon and its calibre. Once the weapon (or weapon cor 
bination, or weapon battery) is selected, an assessment of its 
positioning im respect to the target, its aiming, and the prob 
ability of its producing hits under combat conditions will result 
in a specification for the intercepter in its absolute quality as 
a carrier of the specified weapon. The aircraft specificanon 
thus deduced must include provision for ammuninon storage 
and the fuel to be carried. Only by such a logical and methodical 
manner of approach can the aircraft designer visualize the most 
efficient intercepter The time 1g passed whe n inter 
cepter was merely a guvod aircraft, with effective speed and 
climb, into which some bright “lads from the Ministry” put 
any guns wh happened to be lying 

Adopting the “ splint hypothesis 
cone or sphere is calculated from the 
splinters which have sufficient kinetx 
decisive damage. War 
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The Netter rocket-propelled inte 

cepter carried battery of IO R4M 
rocket tubes in its nose, covered 
by jettisonable cap they were 
imended to be fired as a salvo int 
the tarpet formation 


By A R. WEYL, AFR AeS 


In the first part of this article (August 24th) Mr. Weyl reviewed 
the history of aircraft armament and showed how lessons o! 
the past had, in his opinion, been neglected by those responsible 
for developing British equipment in the Second World War, 
in the second instalment (September 21st) he discussed German 
equipment; in Part III (October Sth) he analysed the respective 
claims of guns versus rockets; and on November 23rd he dis 
cussed the effectiveness of various types of shells and fuses, 
and explained principles of elementary ballistics in their relation 
to air armament In the present instalment he analyses 
Luftwaffe combat experiences, particularly with the ase of 
the R.4) M air-to-air Rocket missile 


possible tume It is open to tactical assessment to decide if 
this objective is to be achieved by “shot” of by “ shrapnel, 
i.¢., by applying several hits with one burst, of by a single 
hit with a larger provectile. The latter is, of course, the mor 
modern way, and preferable. The decision yields, in turn, th 
technical lumuts for minimum shell-weight splinter-formatior 
and the H.E charge required to produce the splinters 

Since the calibre length of a shell 1s a quantity within practical 
himuts, determined by iwner and outer ballistic experence, th 
smallest applicable calibre is casily ascertained The targets 
mobility Gn relation to the attacker) and the sighting aids ‘hich 
are available permit assessment of the widest range over which 
fire must be effectual This, again, 1s a tactical deduction based 
upon appropriate intelligence and experience The range and 
the target's defensive abilities determine, technically, the 
desirable trajectory, te. they define the lowest adoussibl 
muzzle-velocity. From the probability of achieving hits on the 
basis of average burst-dispersion the requisite number of round 
to be fired can be calculated. Of these data, the calibre, the 
shel] weight. the muzzie-velocity, and the rate of fire are funda 
mental for the design of a gun which will meet the operational! 
requiremen|s 

Similarly, if rehance is placed primarily on blast effect, the 
mummum quantity of a given kind of high explosive that will 
guarantee destruction has to be found This quantity of HE 
may be applied exher m a single projectile or by a number 
of sumultancous o1 quickly successive hits (bursts lasting up to 
say, two seconds From the percentage of probable hits, the 
H.E. volume required per shell determines the calibre, assuming 
4 practical density. Next it must be decided how 
SLK mine shell may best be conveyed to the target this 
may be accomplished cither over a long range at high trajectoria 
velocity, or over a short range at lower velocity but with grceare 
fenuty within a burst 

Ihe argument of splinter v. blast in predominant effect upor 
the target is closziy related to the problem of optimum calibre 
For action by bia greater calibre ssary 
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poses Consequently, the modern 
open fire at long range, with high fire-densuty and with the 
ertauty of a kill, even if only one of the shells scores a hit; 
repeat performance will be practicable. So far ax ordinary 
are ned, such upon armament are 

Opposed to greater rate 
ty cannot be condoned with a high 

Technica this neces turning to other 
lar argume hold good in t of iter 
fying speeds such speeds, the quick 
attack position presents technical 
{ Attacks at close range can, there- 
be deemed highly improbable. The target will allow only 
ses for taking aim ause of reduced 
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Destruction 
found to develop juate inter: 
ated. Proceeding methodically 
by establishing experimentally how uctiion of a bomber 
could best be effected The ideal was, of course, to achieve 

this purpose by a single hit, out of a number of fired 
of, better, by a close miss. The need to approach this ideal 
had become obvious from actual fighting experience in air 
combat; photographic evidence collected during attacks by 
wl90 fighters B-17 bombers had proved that only two 
per cent of the shells fired produced hits, against a minimum 
of five per cent which could be reasonably expected from calcu 
lations based on maximum dispersion. Moreover, the Germans 
early realized that with ject amd rocket interceptors under 
development, the curves of pursuit would allow the pilot to 
hold his target in the sights for an extremely short time 
onty They also had to reckon with the “ snaking " characteristic 
peed aircraft, referred co in Part IV of this article 
on, the experts were painfully aware that the speed 
iperiority of the interceptor was vanishing quickly 
The formations in which Allied day-bomber 
forces had finally learned to operate, and their substantial defen 
sive fire-power in all directions, obliged the Germans to attack 
from ranges as great as 800 or even 1,000 yards. This, too 
demanded appropriate armament. Even the 30-mm Mk. 108 
with a muzzle velocity of 1,650 ft/sec had too curved 
tory to guarantee a sufficient number of probable hits 
a larger calibre with high muzzle-velocity wa 
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of the H.E., by subsequently initiated explosions, and so forth 

Another conclusion derived from the German experiments 
was that no type of ammuninon was required for successful 
aur Combat other than “ mine” shells. Even before the outbreak 
of the war, the German experts had been partial to such HE 
shells; now their supenority was established once more, with 
pomters clearly indicating the path of future progress. HI 
produces sufficient incendiary effect in contact with fuels 
coolants, etc., while against such armour as is practicable w 
asrcraft, the large-calibre “mine” shell proves sufficient. As 
for tracer ammunition, the period of its usefulness has passed 

Phe expermments rendered absolute evidence that the mini 
mum practical calibre to destroy piston-engined bombers is 
30 mm; and taking into account further technical and tactical 
deveiopment (expected for late 1945 had the war continued). 
the need for 50 to 55 mm calibre guns was foreseen, and 
designs of equivalent calibre (2in to 2.17in bore) subjected 
umense development. Such ca es, however, even when com 

m muzzle-velocities with a reasonable rate of fire, 
‘x cumbersome and heavy weapons. An urgent 
need was thus felt to arrive at more appropriate types 

The experience collected with airborne recoilless guns had 
not been encouraging enough to suggest this varicty as a quick 
solution The self-propelled shell, fired from low-velocity 
mortars, was still in the first stages of development, although 
not unpromusing in larger calibres. But with rocket missiles. 
a makeshift attempt (which maimed an Ametican attack on 
Schweinfurth) gave surprisingly good results. 

Consequenuly, the developrnent of a small supersonic rocket 
mussile, equivalent to a $5 mm shell and of the same calibre, 
was taken in hand directly by an energetic and capable arma- 
ment group.of the German Air Ministry. The resulting R.4/M 
rocket (of 7.75 Ib launching weight) had an immediate and 
amazing success in the few weeks during which it was opera- 
tionally tried. An automatic launcher was developed to dis 
charge missiles at a rate of 500 to 600 rounds ‘min; it weighed 
only 55 lb and the automatic feed was very ingeniously arranged 
It saw, however, no further Operational service 

Comparative data for this novel armament and guns have 
already been given (Part III of this article, October Sth The 
aircraft designer, of course, has no wish to change from four 
20 mm guns to a single $5 mm weapon-—unless the Christmas 
tree tradition be revived; but he may well be able to ch nge 
over to rocket-missile armament 

In respect of flatness of trajectory, the 20 mm Hispano gun 
scores. The R.4/M rocket is, however, only the beginning of 
i new development, so the comparison is not quite fair. In 
the opinion of former Luftwaffe experts who had operational 
experience in air combat, a high rate of fire should rank supenor 
to flatness of trajectory, provi that gyro sighting devices are 
ised. There, too, is overwhelm.ng proof that a greater calibre 

referable to high muzzie-vel 

Luftwaffe Rocket-missile Experience.—On the strength of the 
“xperimental evidence and of the tactical conclusions derived 
therefrom, Col. G. M then in charge of Luftwaffe 
fighter requirements and operationally highly experienced, urged 
a speeding-up of R.4/M development anid basic modification of 
nterceptor armament 

For operational trials, Me262 twin-jet fighters (modification 
of the orginal day-bomber version first used in the summer of 
1944) were equipped with four 30 mm guns—-of the Mk. 108 
type, then alre considered obsolescent—-and also with 48 
of the series of R.4/M_ rockets, primitively mounted in 
exterior racks underneath the wing. In February, 1945, some 
60 interc of this kind became available, all substantially 
slower than S00 m.p.h. at optimum altitude and afflicted with 
engines of short life. Judged as a weapon-carrier, the aircraft 
was undoubtedly the best then in production, yet its operational 
characteristics were reputed to be far from ideal: it could 
operate for about 50 minutes only, required a full-load take-of 
run of nearly 2,000 yards, lost its controllability when dived 
to more than $90 mp.h, and was ex eptionally throttle 
sensitive: at revolutions approaching 6,000 r.p.m., the 
stop, and could not be restarted in 
ghter was far from easy to fly, quite 

phazarc conversion to a fighter 

group of these interceptors brought 
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down no fewer than 25 B-17 bombers during a sangle attack 
High-ranking U.S.A-P. officers stated then that it would have 
taken the Allies three years to develop a comparative fighter 
The advice given to Alhed bomber plots was to let the Me262 
approach to as close as 1,000 yards, and then to rurn sharply, so 
that the interceptor would be in front of the bomber, and thus 
harmless. The inference is obvious 

Originally, the 30mm Mauser 4,G.213 shell-gun was to have 
been instalied—-a far superior weapon of unequaled performance 
afriong automatic guns—-and the rocket missiles were to have 
been fired with the automatic launcher mentioned before, in 
addition, the fully automatic type EZ. /42 sight was to have been 
employed. As it was, insufficient equipment of this kind was 
available for the operational trials 

In spite of these serious shortcomings, the new equipment met 
with amazing success. Combat statisncs covering the period 
February-March, 1945. proved that for every Luftwaffe fighter 
lost no fewer than se.cn-and-a-half Allied bombers had been 
destroyed—i.e.,.an increase of more than 650 per cent in effect 

Never before had any change in armament produced such a 
convincing improvement expressed as 4 victory-to-loss account 
During the same period, incidentally, the account remained 
steadily at 1:1 for Luftwaffe Fw 190 interceptors equipped 
with 20mm guns 

What these comparisons really imply is best understood by 
referring to Mr. Churchill's appreciation of the carly successes 
of R.A.F. fighters in France during the Dunkirk evacuation 
(May, 1940). During this period the. British victory-to-loss 
account reached three or even four victomes to one loss, operating 
against obsolescent Ju87 dive bombers and bombers having no 
fire-arm defence Mr. Churchill considered this air-combat 
balance highly gratifying and most encouraging. During the 
Battle of Britain the (corrected) victory-to-loss account was 
actually 1.9 to one loss. On the glorious September 15th, 1940 


An International Occasion : 


ACH year the anniversary of the commencement of 
atlanuc air services into Prestwick is celebrated 


dinner at the Airport Hotel, and the occasion has already 


become one of the outstanding annual socal events of this kind 
A new high standard was establi in this tenth anniversary 
year when, on November 29th, Scottish Av ation, were 
the hosts to a large international gathering, and the speeches all 
bore witness to the enthusiasm felt for commercial aviation 
A large number of those present were pilots of this or the 
would be expected on such ar 


previous generauon, and, as 


occasion, many had operated across the Atlantic, especially 
during war-time 

His Grace the Duke of Hamiton and Brandon, G.C.V.O 
P.C., AFA in the chair, proposed “* The Occasion.” He asked 
the guests to drink to the health and prosperity of Nort} 


Aulantic passengers and air services 

“International Aviaton”™ was the toast of Brig. Gen. J. W 
Wood, newly appointed United States air attaché (General Acker 
man officially handed over office three weeks ago, and has now 
returned, with his family, to America General Wood saudi no 
place on earth had played host to so many weary American 
airmen who had flown across the uncompromising Atlantic as 
had Prestwick. He referred briefly to b. ghlights in the develop 
ment of international aviation, mentioning in particular the Au 
Navigation Convention held in Paris as long ago as 1910 He 
named pioneers in several countries, and remarked that the 
modern aircraft was the greatest collecnon of “ mternational nuts 
and bolts.” In conclusion he stressed the significance to com 
mercial aviation of the aim stated as carly as 1919, ic, “to pro 
vide for the free and innocent passage of commercial transport 
over the territories of all.” 

The reply came from Mr. V. H. L.. Dubourcq, North Adiant 


divisional manager for K.L.M, deputizing for Dr. Plesman 
He said that international aviation was sill being hampered hy 
the human mind. He thought. also, that there was too muc! 
“nationality and trademark ” about airlines for the weal of inter 


national! transport 

“The British Aviation Industry” was proposed by Sur W 
fred Ayre, who felt that much value had come from the inter 
change of technical and practical commercial knowledge between 
shipping and aviation His industry and aviation worked to 
gether for a common cause transportation of goods and peor Ie 
with proper economy wnd with regard to the degree of urgen 
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the account was L4:1, ic, 56 Luftwalle bombers shot down 
against the (complete write-off of mussung) of 40 British 
fighters. The import of the 1945 improvement of the Luft 
waffe interceptor equipment may, hence, be appreciated 

The main reason tor the Germans’ undemable operational 
success in 1945 was, clearly, the employmeat of the R.4/M 
tocket which, still far from being fully developed and possessing 
a dispersson, proved to be opersuenaily supernor to raped 
furing sheil-guns 

Consequently, all the later projects of the Luitwaffe were to 
tely on the use of this weapon. The “ Volksjager Helo2 


th 
was to have 60 R.4/M rockets in addition to two or three 30mm 
uns; and the same armament was to be provided for the 
Mel63 Komet tailiess interceptor with rocket propuiswn. Also 
the half-expendable Natter rocket-propelled interceptor was to 
nave thirty R.4/M missiles (to be fired in a salvo) as its sole 
irmament 

A jet fighter with two SS5mm Mk.112 shell-guns was ready 
for comparative operational trials, but found no further use 
The armament employed was the latest automatic shell-gun, 
specially developed to serve as a standard weapon for air use 
3 Ww as for ground duty as light A.A 

Characterisucally enough, Mel62 twin-jet fighters armed 


solely with 30mm shell-guns gave a far less satisfactory account 
of themselves in air combat, although uf 


experimentally instal ind used in operat.ons 
To-day, it appears thet Me262 fighters are being built in 
Russia, under a different designation, and having more power 
ful and more reliable turborets utilizing Brit.sh experience 
Armament with 30mrn shell-guns follows the Lu.twaffe example, 
and the guns themselves are of German design. In other Soviet 
ighters, too, the use of German 30mm guns has been reported 
The weapons were actually in mass production at Poznan when 
the Russians entered. As regards rocket missiles, the Russians 
have never lagged far behind the Germans, and a substantial 
number of German experts are now working for them 
to be continued 


Sir Wilfred said he had travelled more than 100,000 miles by air, 
and wished to pay a tribute to the standard of techmical si 


embodied in modern arcraft. He thought that in no industry 


was the quality of service rated higher than in avianon It 
been studied from a complet new angic, and the com 
1 He ended with an appeal that young men 

ued and encouraged to undertake iundustnal 

were done our xcessors would have no 


toust came from a manufacturer and an opera 
Mr. W. T. Gill, C_A. (Rolls-Royce, Lrd.), this 
year’s president of the S.B.A.C., and Mr. Peter Masefield, M.A., 
F.R.AeS., chief executive of BELA Mr. Gill spoke of his 

und, and went on to say that the awcraft 
flatter itself that it was as yet @ serimus 


speci 
indu 
busin 
day when it would be 

Referring to the recently annourk 
tion of the Rolls-Royce Avon turbojet, he said that his company 
was comung to Hillung ton again because of the very satisfactory 


3s competitor to shipping, but he looked forward to the 


od expansion of the produc 


way such work had been tackled there in wartime. He thought 
that the British industry was im sight of providing equipment 
for aorline 2s good as, or better than, that from any other 


country 

In a lively and humerous speech which pleased everyone, Mr 
Peter Mascfield managed to make a reference toa vanety of both 
topical and local matters and to the people concerned He 
referred to Scottish Aviation’s work in preparing B.B.A.’s 
Pionairs, saying that these would be the best version of the 


DC-3 in Europe Phe first now completed and about to be 
delivered 

The final speaker, Mr. J. Murray Watson, M.A., proposed 
Our Hosts,” tracing the early association of the Duke of Hamil 
ton and G/CC. D. F. Melntyre (respectively cha and 
managing director of Scotush Aviation, Ltd n City of 
Glasgow) Squadron R.Aux A! ud that of the Earl of Selkirk 
with 603 Squadron He mentioned also carly associations on 
the Houston Everest expedition of 1933. He appealed to Mr 
Peter Masefield for more Scottish feeder servic Ir had taken 
him almost half as long to ¢ from Pre finburgh by 
land transport as it had to cross the xing a con 
venient diversion, due to weather ) Airport to 
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CORRESPONDENCE 


lhe F ditor blight 


adibve 


Air Safety 

AM prompted to write an answer to Mr. Hornsey's letter in 

your issue of November 23rd. He says “ The low survival- 
rate in crashes is largely due, we know, to lack of backward 
fuang seats * | agree, and there is ample evidence in 
support. But although Mr. Hornsey says “we know " this, 
I find it hard to beheve the “we” includes those responsible 
for the form of our aircraft safety provisions. Otherwise this 
wmple, relatively inexpensive, often-suggested modification 
woukl be a requirement in all cases except where the aircrew 
ure obliged to look where are going! 

As for briefing passengers in diaching and rash drill, while 
agreeing in principle IT think it: aur to compare such briefing 
with boat drill aboard shiz > passenge up, boat drill 
s a lly affair conducted on a sunny day Gf possble), where 
passengers are shepherded by polite crews and form into boat 
parties, thus promoting better sal contact with fellow pas 
engers. No one really hat a wreck is likely to recall 
um to the bo : n of grim reality. But this 
Opumnism 6 not present amongst all air passengers, some of 
whout their flights. Ditching drill 

should not be plunged into 
passengers as m be done with Service aircrew 
of the air passenger's mind may be unyjusufied, but 
s promoted by the “good news-valuc” of air accidents which 
periodically ROBERT BICKNELL 
Surrey 
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matter and 


Godalming, 


lhose Again 


*( fantastic are the many theories as to the source of flying 
ers that I am prompted to reason out a likely explana 
non mysel 

They are mostly reported [rom certan 

n the rare seen over land, are 

lissolved within a few attempted 
ine during flight caused an aircraft to crash 

Certain areas in America are noted for violent cyclones, and 

flying saucers are possibly formed when water or water 

is caught up in the vortex of a cyclone and sucked up 

which 1 Also, it might be caused to 

spin and be finally pitated into independent fhght Its 

transitional and rotational speed could normally maintain it 

n flight through various manceuvres unul it evaporates of dis 
betide anything in the proximity! 
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Historical Aireraft 
“HE revival of historical 


more than 


seems to be of 
widening circle of en 
lay nl vould be grateful for the oppor 
I from Mr W. Kenworthy 
November 9th 
monoplane, | 


types of aircralt 


passer two a 
thusiast 
oncl Mr urtis in your issue of 
With t t Blackburn 
n most an st h hine should be correctly dated, 
ind in readers 


will rec 


remarks (your 


evidence 
the one built 
Blackburn, and 
acquired if 
that 4 
fly 
old Black 
monoplane 


hin 
Harold 
whom we 


rhe tire 
und Har 


th 


machine in the first 
assume that 

rot flown 1912 
described as a 1912 
v further evidence 
Kenworthy would write 


ed to hear of an 
may ailabi erh Mr 

to me about this 
Mr. Curtis is quite mg about the Bleriot. This machine 
is, of course, the same one thar the late Richard Shuttleworth 
flew before the war, and has a cudder with a single horn balance 
The larger, double-horn-balanced rudder was fitted to a few 


does not hold himself responsible for the news expressed by correspondents im these ms. 
\ the writers not necessarily for publicahon, must tm all cases accompany letters. 


The names and 


Anzani type XIs and, I think, to all the 50 Gnome versions. In an 

endeavour to improve the somewhat sketchy directional control 

a rudder of the latter type was fitted (wiahout much improve- 

ment); I am afraid the fact that the original has not yet been 

refitted escaped me when describing the machine in my letter 

af September 25th L. A. JACKSON 
Old Warden, Beds 


Qutmoded Fighters? 


if EADERS of the Daily Telegraph dated November 15th will 

have seen headlines—" Speed of Soviet Jet Planes,” “ Paster 
Than U.S, and British Types,” “R.A.F. may be equipped with 
American Fighters.” To those who take a keen interest in 
aviation the first two come as no surprise. Meteors and Vam- 
pires, good though they were, are now no good for front line 
interception where swept-wing aircraft are concerned, and are 
outdated by the later Russian rypes—-Yak, Mig and La, numbers 
of which are in squadron service. The Venom, a type not yet 
in service, has a top speed approximately the same as that of 
the P.1040, which has been out for a long ume and for which 
orders should have been placed long ago, so providing us with 
a 620 mph. plus fighter which could have been in service for 
at least a year The 1040s should then have been kept on while 
some squadrons would receive P.1052s and/or 510s, then again 
with P.1081s or 535s, so providing a balanced air force 

Hawkers and Supermarine, whose superb aircraft brought us 
through the Bartle of Britain, have thus produced jet types of 
very advanced designs for which, as far as is known, no orders 
have been given, except by Australia for the P.108] When 
Sweden has her first Saab J-29s it leaves Great Britain behind 
three Powers in production of swept-wing types 

Public attention should be drawn to the fact that Fighter 
Command is not equipped with the latest possible jet fighters 
In the recent aur exercise u would have been interesting to see 
if Meteors and Vampires could intercept a bomber like the 
B-45, while, if B-47s had been used, it is doubtful if any British 
fighters could catch, let alone intercept, it ‘e should be 
careful not to fall in the pre-war rut of one or two fighter types 
in service for years; if a second Battle of Britain should ever 
come, I fear that we should lose unless we had a large amount 
of American help. The long-term policy now being pursued 
can let us down badly in sudden emergency 

Chatham, Kent ONLOOKER. 

{Should the R.A.F. be obliged to use very fast American 
fighters it would not be altogether surprising if, as a quid pri 
quo, the U.S.A.F. adopted a type such as the D.H. Venom, 
which possesses high-altitude-fighting qualities much superior 
to those of any American machine.—Ep.] 
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Rotol Eight-Blade Co-Axial Propellers and Accessory 
Drive Equipment are fitted to the Blackburn and 
General Aircraft's Anti-Submarine Fighter 
powered by the Armstrong Siddeley Double Mamba 
Installation. 
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AIRPORT 
BANKING 


All travellers by air are invited to call at the Airport 
branches of the Midland Bank and its affiliation, the 


Clydesdale and North of Scotland Bank. These offices 


are conveniently situated in the Passengers’ Arrival 
Halls at the airports and provide a complete banking 


service, including facilities for foreign exchange 


and other banking requirements of travellers. 


MIDLAND BANK LIMITED 


NORTHOLT AIRPORT 
Middlesex 
LONDON AIRPORT 
Heath-ow 
CROYDON AIRPORT 
Surrey 
RINGWAY AIRPORT 
Manchester 
B.O.A.C. MARINE 
Southampton 


CLYDESDALE AND NORTH OF 
SCOTLAND BANK LIMITED 


PRESTWICK AIRPORT 


Ayrshire 
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WHAT HAPPENS 
TO YOUR FILTERS 
AT 100 BELOW? 


Recent tests confirm that ‘emperatures of -60°C. are 
constantly experienced im high altitude flying Even 
temperatures as ‘ow as - 100°C. have been encountered 
over the Mediterrancan. These tests show, too, 
that certain types of filter element ice up with a 
sludge of very fine, needle-like ce particles which 
completely choke the filter surface. Here s furthe 
striking proof that ev. dence of the particle sizes 
dealt with by filters are not alone the whole story 
What «= needed is absolute protection under a/ 
conditions, and in ¥) years of hard practical experience 
and constant research, nothing has been found to 
mprave upon the WOKES basic principles in thi 
respect 

Two basic principes contribute to the efficiency 
of VOKES filters — a specially selected felt 
supported by metal gauze and a patented 
radial fin construction which provides the max/mum 
filtering area. Due to this design, the velocity of any 
fluid passing through these filters ts therefore only 
one six-hundredth of the norma! through the system 
Back pressure is thus reduced to a minimum and 
nitia! efficiency is entirely unaffected by subsequent 


cleaning 


THE E163F FUEL FILTER 
feted as standard to the De 
Havilland “Ghost” jet engine. 


For maximum efficiency under 


Specify 


VOKES 


FILTERS 


all) conditions 


ns of scientific Pliration 
qe 


VOKES LTD Head Office: Guildford, Surrey 
London Office: 40, Broadway, Westminster, $.W.1 


Represented throughout the World 


VOKES CANADA) LTD. TORONTO VOKES AUSTRALIA PTY LTD. SYONEY 
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SERVICE 
AVIATION 


Royal Air Force and 
Vaval Aviation News 
and Announcements 


Training in Canada 


“PEAKING at R.A.P. Station Locking 

on November 30th, the Secretary of 
State for Air, Mr. Arthur Hendersor 
announced that the first 25 to be 
sent for flying traiming to Canada 
January would all be National Service 
men and would have the acting rank of 
probationary pilot officer under the new 
scheme for commissioning pilots and 
navigators Subsequent drafts would 
consist of Regular and National Service 
pilots and navigators 

The pilots going in January would be 
flown to Canada and would be trained at 
Gimli, near Winnipeg. They began their 
service in October, would have completed 
their initial training school course in this 
country, and would spend less than a 
year in Canada where they would be 
trained by the R.CA.F. to “ wings” 
standard. On their return they would be 
trained at advanced flying schools, many 
of them on jet aircraft, and at operational 
conversion units Navigators to be 
trained in Canada would go to a flying 
training school at Summerside, Prince 


Edward Island 


R.A.F. Squash Racket- 
SOR the fourth time, G/C. B K 
Burnett, the holder, has won the 
RAF. Championship. At the Lans- 
downe Club on December 2nd, he beat 
w/C. C. H. Beamish, 9—0, 9—4, 9--7 


puots 


AIR MARSHAL SIR THOMAS WILLIAMS 
(right), the C.-in-C., BAF.O., was recently 
presented with the American Distinguished 
Service Medal for his contribution to the Berlin 
Air Lift The preseritation was made by 
Generali john K. Cannon, commander of the 
US. Air Forces in Germany. Both officers are 
teaving Germany shortly to toke up new 
appointments ; Sir Thomas becomes A.O.C.- 
: Home Command on March | Sth, 195! 


in-C.., 


FENCED : This new air-to-air view of the Hawker P 1081 shows thot the swept-buck wings now 
bear boundary layer “fences” to offset tip-stalling tenvencies. Australia has adopted this 
Nene-powered interceptor for home defence; production will toke ploce in the Commonwealth 


course. The two previous holders of th« 
lrophy were Nos. 601 and 502 Squadrons 

Those p rat at the 
mony ¥ include Au 
Embry 


The W.R.A.F. Championship final was 
also played off at the Lansdowne (¢ lub on 
Saturday, and Squadron Officer M. M 
Sturge retained her utle by beating Fah 
Officer J. M. Pawson, 9—-5, 9—-3, 9-7 

At Sandhurst, on the same day, the Geoffrey 
R.A.F. College, Cranwell, beat Royal Troph 
Military Academy by three matches command 
two Honors ry 

Queen 


presentation cere 
Marshal Sir Basil 
Pike and 
the donor of the 
Meadows, DF ¢ 
Squadron, who 


HM 


Comunodore ts 


Neat LDC. Course 
"THE RAF. and ¢ 
Force ofhcers ted for 

course at the Imper Defence 
will spend the f week of January 
Aw Ministry « wt they may be br 
up to date in the curreat problems anc 
policy of the R.AP. before they begin 
their year’s study at College 

[he weck’s programme at the Au 
Ministry will include talk members of 
the Air Council and the 
conclude with a talk by 
Aix Staff, Marshal of the 
Slessor, 

Othicers selected for the course are 
Commodores C. E. Chilton, H. P. Fraser 
J. G. Franks and W. L. Freebody 
Group Captains A. G. Adnams, 
Bates, D. W. Lane, H. L. Maxwell 
K. J. McIntyre 


Most Efficient University 


ymwealth Au 
the 1951 
College 


Scie 


Squadron 
Hack 


the 


it the 
squadron, h 


13 other univ 


London 

Nottuigham 69.68 
I Southampton 77.4), Aberdeen 
Glasgow (72.7), St. Andrews (71.9 

Firat n 1942, the lropt 
gold cup presented by ] 
Compennon consists of written examina 
tions and flying tests between 
chosen to represent their squadron 


awarded 


to Present Cooper 
Trophy 
( N Sunday, December 10th, Marshal of 
the R.A.F. Sit John Slessor will pr 
sent the Cooper Trophy to No 
of London) Squadron, R.Aux Al 
Biggin Hill The Trophy 
annually to the winners of a hand 
open to all Auxiliary fighter 
the winner of the 1950 race, held 
the R.A.F. display on July 7th, w 
K. N. Haselwood f “0 
Flying a Meteor 4, he averaged * 


over two laps of the 35-muile 


s Contribution 


heque 
42 representing ontrit 


Lor 


OO) (Caty figment 
m 


awarded 


i 
} 
| 
* 
4 
|. 
| 
f 
/L. J. P 
No. 
B 
rophy, awarded annually a 
at at eff mt university au 
been won this year b 
uversity Aw Squadron, Belfast 
Queer wed 1,386 marks out of a p 
sible 1,600--86.6 per cent Edinburg! 
U.A.S. was second with 82.9 per cent, and 
Cambridge U.AS. third with 808 per i g 
ent. Other squadrons taking part in Ux 
2 competition were p as follows: Burn 
| 
for 
hon 4 
Sonal 
Foros of Ocewpation in the Briush Zone } 
Goermat Austria and Berlin, the Lord 
Mayor of London ent letter A 
of thank t Au Marshal Su : 
Phoma W Commander 
ied Chief, BAFO. The BAFO. cam 


AVIATION .. 


SERVICE 


ngno om ad of the Fund was launched 


mn Ag More than 20 individuals on 
R AF. Stations un Germany and 
Auttna, men and women officers and 
pedres, volunteered to act as spare-tirms 
ollectors On an inter-station mpetit 
Aost of them placed 
ae mn Mevsses inteens 


thers organized dances and competitions 
in ofhces and among married 
On one wmall unit, which 

y well, dart players in the 
vol@Mariy fined them 
elve m the spot for sores of I] of 


bor the Fastnet Races 


"TACHTSMEN from B.AF.O. intend 
to enter [{ next year's Pastnet race 


he n t and mmpertant British 
which mualy tak 
ist it be drawn 
htsmen ar whe 
Ch I will us ne of the 
allotted AF © and based at pre 
t K 
Halton for Middle East 
NORTH 


COMMODORE 
( B DF Command 
ng Cnt t School of Technical 
the A Apprentices’ School 
a RAP. Swtion, Halon, Bucks, since 
February 1949, has been appo nted 
Senuwor Air Staff Officer Group 
Middle East Air Force here he will 
begin duty towards the end of January 
Air Commodore J. G. } n 
hairman of the Air Advisory Con 
to the Western Unior Military Staff 
Cammuittee, will succeed is Com 
manding Officer of No. | 
nical Training on Januar 
Before going to Halton, Air Commo 
fore Carter wa tt 
Director of Administrative Plar fron 


present 


April, 1946, and afterwards as Director of 
Organization ‘Forecasting and Plannine 
from November, 1947 At the outbreak 
m the war Aw Commodore Carter wa 
n the Directorate of War Orgamzation 
the Air Monistry In 
Gsroup Captain, } 1 RAI 
Station, Daltcros Subseguent ‘ 
manded + Ser raining 
School at South Cern (5 est hire 
ind RAF. Station, Poct ton, York 
bef turning to t Mt 
194 1) 


LONDON AU XILIARIES © These pilots of No. 60! 


are (ieft to right) FO. R. G. Large, DFC FO 
wmanding Officer) ; FL. B. Patterson 


Richey, D.F.C. (Cor 
Harmer, D.F.¢ FO. R. S. Wombeek, D. F 


The rew Malayar uniform referred to beiow 


Operation In 1945-46 he was Stator 
Commander at Castel Benito 

Until he took up his present appoint 
ment two years a Air Commodore 
Elton was Deputy ‘Direc tor of Opera 
nonal Requirements at the Air Ministry 
where he went after taking the 1947 
course at the Imperial Defence College 


Walking Out—Malaya Style 
PICTURESQUE feature of the 


walking-out dress approved for the 


Royal Air Force Regiment (Malaya) is a 
sarong of light blue interwoven clot! 
vith a vertical panel, worn to the rear, in 
the Royal Air Force colours of maroor 
ight | € nd dark blue The saron 

46 inches deep, 1s worn from the waist to 
1 little below the knees over white poplin 
long trousers made im the Mala tyle 
The walking-out dre ompleted by a 


white poplin shirt in Malay style and a 


uc cap, known as a 

on f which is worn 

dae Ultimately 

ind trouses 

hall ‘ wut the pr nt cost 


(County of Lon 
M. Creighton 


Jon) Squedron, which 13 equipped 

FO. R. S. Clark Sgt 
FO. J}. Herdie FS. Pie. J. Even 
FO. Edelst 
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No. 22 Group Handicraft- 


( FFICERS, airmen and airwomen 

from 26 R.A.F. and units 
will compete im a handicrafts exhibition 
arranged by No. 22 Group, Technical 
lranung Command, to be held at Group 
Headquarters, Market Drayton, on Fri- 
day, December 8. The 16 competitive 
classes are open to both RAF. and 
W RAF. personnel This will be the 
second exhibinon of its kind to be held 
by the Gaoup Among the units com 
peng will be the Schools of Recruit 
Tramung at H Kirkham, Weeton, 
Melksham, Cosford and Innsworth, and 
the Adn rentices’ 
Athan, Glamorgan 


eniow, 


Phe de Putron Trophy 


[N! the Provost Mar (Chief 


of r Force Police, A ommadore 
oO CBE pre- 
ented named alter tun for 
ompe< cen the R Pohee 
hy is a tall silver cup, 


Which stands the figure of 
eman cast in silver. Last 
vear T. P. Worthing, No. § RAI 
London, won the trophy 


with No. 137 R.ALF. Police Flight under 
the command of Flight Lieutenant B. W 
Green. Th ear the trophy has crossed 


he Channel to BAF.O.,, Wing 
nander Roberts having won it \ 
105 Flight at R.A.F. Station, I 
mder the command of F/L. La 
Ihe Flights are for 
ency, turn-out, kit, ma ntenance 
¥ records and the cleanliness and general 
commodation The 
this year was extremely keen, 
will een trom the resul which 
vere as follows; Ist, No. 105 Flight, 
B.A.P.O. (Luneburg), 83 2nd, No, 137 
Fheht, § Dhistrict (Ruislip, Middlesex), 
1.1 trd, Nos. 64/65 Flights, P.E.A.F 
Singapore), 80°.; 4th, No 110 Flight, 
B.A.F.O. (Gutersioh), 78.8 Sth, No 
121 Fhght, 1 District (Turnhouse, Edin 
burgh), 78.6°.; 6th, No. 134 Flight, 4 
District (Duxford, Cambs), 78.4°.; 7th, 
No. 132 Flight, 3 District (Hucknall, 
Notts), 763%,; 8th, No. 125 Flight, 2 
District Fazakerley, Liverpool), 70 
Although originally it was the inten- 

of the Provost Marshal to confine the 
trophy to RAF. Police Fhghts in 
Europe, he has included in his 1950 in 
spection the Flights inspected in the Far 
East Air Force, which were of in excep- 


onatly standar: 


ppearance of the ac 


with Vampire 3s and operates from North Weald, 
Pit. Winch 


SL. P. HM. 
H. J. $ 


FL. C. C. McCarthy-jones ; 
FO. A.M. Charlesworth, D.F.C 
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FLY WITH THE FLEET 
as a Naval Officer! 


THE ROYAL NAVY wants young men of spirit and leadershup 
as Officer Pilots and Observers to form the spearhead of the 
Navy's striking force 


Entry as an officer for a Commission of 8 years is open to 
nen who have the qualifications shown below. If you are 
chgible you can enter the Navy as an Aviation Cadet—to train 
tor the skilled, adventurous job of flying the latest types of 
aircralt from carriers all over the world. 


As soon as he qualifies for flying duty, an unmarried officer 
is paid {9 per week and all found; pay then rises with ability 
ind experience 


At the end of the 8 years a good proportion of officers will 
% given the opportunity to stay in the Navy. There is also 
i special scheme which selects suitable pilots for civil aviation 
posts alter their service 


All officers who leave the Service after 8 years are given a 
gratuity of £1500, 


Step in now and catch the present entry lists which close on 
fanuary Ist and April ist. 1951 Post this coupon today for 


detasls 


7 ) Secretary of the Admiralty, CW Branch 521A), 
Queen Anne’s Mansions, London, S.W.1 


‘ease send me full details of Short Service (Ci. mmissons as 
Pilot or Ob server ww he Royal Navy I am between 17 years 
$ months and 21 years old; unmarried; physically fit; passed 
Schou! Certificate with credit im Math 
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E. S. 
ASTON 


& CO. LTD. 


MACHINISTS OF PLASTICS 


(APPROVED BY Ai.D. & A.R.B.) 


Instrument Panels, Cleats, Fairleads, 
Packings and Control Knobs, machined 
from Laminated Plastic and Cast resin. 


5, SEBASTIAN STREET, LONDON, E.C.1. 


Phone Clerkenwell 2179 


“PERATOL” 


—THEY ALL USE 


The successful 
Sealing Compound 
for pressurization. 
Used exclusively in the 


“ASHTON” Aircraft. 


Manufactured by 


PERADIN L!” 


Rubber Manufacturers 

& Bonding Engineers 
PRESHEORD MILL. FRESHFOR), 
SOMERSET. 
LIMPLEY STOKE 3263/4 
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Data for Designers 


Item - Oil Coole ri-surge valve type 
Function 

line of the 

pr tects 

surges by 

the engine 


jetermined 


pressure 
is cleared 
the cooler 
when the 


Manufacture! 


Flectric 
ae 
“B H | an enviable tepptation for the OF of 
of pri import on butt 
of BIH 


Motor-generating @ and D.C. Motors - 

Actuators yurbo-st: Mazda lamps, etc. 
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high pressure 
system. When 
| ns a pre al 
| , 
| rad t jacket or matrix ana applies the tui ur 
| o the by-pass line t‘ the tank until this ; ay 
A cs hy | wo ‘ 
j of cold oil. As the oil warms U} und | 
clears, by-pass to the tank decreases until, : | 
acket or matrix o! the cooler is free, 4 we | 
ceases T0g sther. 
Descriptio: This unit, ava1liadie in a small range 0} 
various pressure settings, weighs 4U 025. and ives 
rise to a pressure droy of p.S.1.- wnen 
TEDDINGTON ‘ONTROLS LIMI TED. 
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CABIN 
ATMOSPHERE CONTROL 


lhe Avro “Ashton” is equipped with 


NORMALATIR 


NORMALAIR 


ined YEOVIL ===ENGLAND | 
DESIGNERS AND MANUFACTURERS OF AIR CONTROL EQUIPMENT 


WOT! tondon 


SERVICE 


E.R Hartiey Ex-R.A.t 
anrtle x n aravan Site 
Manuger), extends 


welcome to all who seek 


iver ENGLISH 


\ 
"Aguas ond AMERICAN 
\¥ istributors 
\ 
Cali and 


Us at j 
/ 


Broadway 
Middlesex, ' TOOL uP WITH 
or phone = 


EDG. 9395 
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G.E.C. airport lighting service assists 
pilots to make successful landings in 
adverse weather conditions—particular 
consideration having been directed to 
equipment for use in bad weather and 
poor visibility. 

AG.E.C. installation in accordance with 
this plan will therefore ensure the 
highest degree of efficiency and re- 
liability, enabling air transport services 
to continue without interruption by day 
and night. 

The G.E.C. is able to advise on any 
aspect of this subject, from an emer- 
gency landing-strip to the major termina! 


airport 
The GENERAL ELECTRIC CO. LTD MAGNET HOUSE, KINGSWAY, LONDON, WC.2 


( MAKING FLYING SA FER ) 


No. 4 of a series 


Graviner Piston-Type Inertia Szvitch 


The Piston-Type nertia Switch CS/2 has been developed to meet the 
demand for single point switch operating on forward deceleration only, 
and meets the requirements for a simplified uni-directional switch 
which will operate at any chosen deceleration in excess of 3 G 


The principle of operation is as follows. The inertia of a fluted piston 
held in its ‘‘set’’ position by a bow spring overcomes its spring tension 
upon application of the appropriate deceleration force, thus causing the 
spring to snap over, thereby bridgeing a pair of contacts 


This switch is extremely compact; the terminals and reset buttons 
are readily accessible, the whole easily mounted, and the weight, only 
10} ozs. The calibration is unaffected by vibration 


These new Graviner Switches have ; roved their reliability during very 
extensive laboratory and flight trials at the Royal Aircraft Establishment 
and are fitted in the De Havilland Comet 


GRAVINER Airborne FIRE PROTECTION EQUIPMENT 


COLnbrook 4 


THE GRAVINER MANUFACTURING CO. LTD., POYLE MILL WORKS, COLNBROOK, BUCKS. Tei. 


Agents in Argentina, Australia, Canede, Denmerk. East Africa, Holland, india ond Pakistan, New Zealand. Sweden, USA 
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SHEETS AND SECTIONS .. | 
Ad. D. SPECIFICATIONS | 


ABERSHON 


ROTHERHAM. 


tenacity 
FOR THE 
AIRCRAFT iNDUSTRY 


Surridge’s Cements re 
main permanently tenacious in 
the face of al! hazards of vibration 
water, anti-freeze mixture, etc 
Their powerful bonding action 


does not deteriorate with age and 
tor the weoter- 


proof sealing of 


their enduring elasticity prevents 
any cracking or loosening. They 


are particularly recommended for cupola panels, win 
the effective, trouble-free ad dows and screens, use 
Monufacturers of hesion of rubber to metal, wood SURRIDGE’S 
fabric and linoleum. GLAZING 


ROTARY TRANSFORMERS for and specs COMPOUND 


ist help with any adhesive problem Number 12. 


AIRCRAFT GENERATORS ithe Indy. write to Peston 


us today and anti- stom 
ond 


AUTOMATIC CARBON PILE 
VOLTAGE REGULATORS SURRIDGE'S 


SPECIALISTS | | CEMENTS 


MEAD OFFICE wanes as eee bes ‘ WHITE Number 
me 


4 
ae 
1} 
| 
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= 7 
4 
| 
& 
ration 
j 
: 
FL RICA Heer 
ECIALIST 
1G 
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= Prepaid Bates por line contains 6° wonts retee for 
per See per parentage foe Sumber die for the 
ante Pie “he cout of postage aed forwarding repiies Prove due, POST 
Be reepons ecenpied for orrore pay Uitte & bons Led. 


FLYING AIRCRAFT FOR ENGINEERING 
EQUIPMENT 


BOOTS fully er reasonable of ! 
Lambswoo! ower 200 Home study 
technical instruction gclading 
Acronautice! Lagunceray a De- 
Aero E Aw A:rerah 
Engineers Licences (Greuend 
AFB AMLMech.E RAF Matha, 
shave bees approved by the 
nd 


WE GUARANTEE 
“NO PASS—NO FEE” 
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DAL TON COMPUTORS. Brand new & IRSPEED Consu 500. Shakes, care House 
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Aero-Oraughteman 


N 
Electrical, 
Plastics, 


REE GUID 


The Pree 


New and unused 
pattern Elsan Toilet Servicing 
Trollies, hand cart type on 
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AIRCRAFT ACCESSORIES AND ENGINES 
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RREY FLY! 
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ROLLASON ENGINES LTD, chen. 


LARGE STOCKS OF DE MAJORS, QUEENS I11's, and I's-ARMSTRONG SIDDELEY CHEETAH IX‘s and X"s 
NGINES HAVE BEEN SERVICED AND ARE READY FOR MMEDIATE WVSTALLATAON 
ENGINE HOURS VARY FROM na SINCE EITHER NEW OR COMPLETE OVERHAUL QUANTITIES OF SPARES ALWAYS AVAILABLE 
MAY WE QUOTE FOR YOUR REQUIREMENTS 


VERY HIGHLY COMPETITIVE QUOTED 
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Triumphing over the limitations of range and ron operaTion FULL DETAILS FROM 
endurance, the Flight Refuelling Service now 


has all the facilities required for the safe and KING AIR RAFT CORI ORATION 
efficient refuelling in flight of the fastest jet 
air ers Fifth Street. Montrose Avenue, HILLINGDON, GLASGOW. SW 


Telephone HALFWAY 4571 (P. B. Ex). 
ole concestionaires for U S.A. and Caneda 


FLIGHT REFUELLING LIMITED Simmonds Aerocessories Inc., Tarrytown, New York 


Sele concessonaires for and Pakistan 
TARRANT RUSMTON AIRFIELD. BLANOFORD. DORSET R.K Dundas Eastern Led. Jehangir Buildings, 133 Espianade Road, Bormbay 
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Now Standard 


Timken double-thrust tapered: 
roller bearings are now available 
in this standard light-weight 
type 
They have a high capacity for thrust 
loads, yet they can provide a con- 
siderable degree of radial stability 
as well. These features are being found 
of great value in an ever increasing range 
of applications 
Similar light-weight single thrust bearings 
are also standard Both types are used 
successfully for oscillating motion and 
for continuous rotation 


TIMKEN 


tapered-roller bearings 
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Situated convementiy on Le Bourget’s busy perimeter ts the compact group of 
workshops and offices of the Societe des Explottations et de Constructions 
Aeronautiques. To operators in France, S.E.C.A. offers on-the-spot facilities 
for the servicing and repair of “ Bristol’ aircraft and engines, while a team 
of technicians is held in readiness to answer emergency calls from any part 
of Western Europe, Africa or West Asta. The S.E.C.A. plant, with its modern 


equipment, 1s typical of many “ Bristol” service bases throughout the world, 


bringing to overseas operators the unrivalled skill and resources of the whole 


“ Bristol” organisation 


BRISTOL SERVICE FACILITIES ARE AVAILABLE THROUGHOUT THE WORLD 
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